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general notes 


Data in this report were collected by the Bureau of the Census (Census) for the National 
Science Foundation (NSF) in the annual Survey of Industrial Research and Development 
and cover the periods 1956-82 for funding data and January 1957-January 1983 
for personnel data. 


The footnote, “Not separately available but included in total,” indicates that data 
are being withheld either (1) to avoid disclosing the operations of an individual 
company; or, {2} the imputation rate—the percentage of that statistic estimated by 
Census—exceeds 50 percent because of the failure of some companies to supply 
the requested data. See table A-1 for the imputation rates of specific items. 


The industry survey does not cover trade associations. Although their primary mis- 
sion is to serve industry, trade associatioiis are established as nonprofit organizations 
and are covered in the NSF survey of independent nonprofit institutions. Research 
and development (R&D) expenditures of trade associations are estimated at less than 
1 percent of the industry R&D total. 

Complete technical notes are contained in section A. Questions regarding these 
survey findings should be addressed to Melissa Pollak or Mary Burke, Industry 
Studies Group, Division of Science Resources Studies, National Science Foundation, 
Washington, D.C. 20550 (202) 634-4648. 


RAS, 


section a 


technical notes 


scope of study 


The National Science Foundation (NSF) 
sponsored its first survey of industrial re- 
search and development in 1953. Since 
then, the scope of the survey has gradually 
been expanded and refined in response to 
an increasing need for more detailed infor- 
mation on the Nation's research and de- 
velopment (R&D) effort. 

The 1982 industry survey is the 2oth in 
the annual series sponsored by NSF and 
conducted by the Bureau of the Census 
(Census), Department of Commerce. NSF 
also sponsored two industry surveys cov- 
ering the 1953-56 period, which were con- 
ducted by the Bureau of Labor Statistics 
(BLS), Department of Labor.' Data obtained 
in the BLS survey are not directly com- 
parable with the Census figures for 1957-82 
because of methodological and other dif- 
ferences in the surveys conducted by the 
two agencies. In addition, beginning in 
1957, the Census surveys have collected 
data on the R&D activities of federally 
funded research and development centers 
(FFRDC's) operated by business firms, 


‘National Science Foundation, Science and Engineering 
m Amencan Industry, Final Report on a 1953-54 Survey 
{NSE Se-1o} and Science and Engineering in American 


Industry, 1950 (NSF 59-50) (Washington, D.C. Supt. of 
Documents, U.S. Government Printing Office, 1956 and 


1960 | 


whereas the earlier BLS surveys did not. 
FFRDC's are organizations administered 
by industrial, educational, or other insti- 
tutions on a nonprofit basis; they con- 
duct R&D activities almost exclusively for 
the use of the Federal Government. R&D 
expenditures of industry-administered 
FFRDC’'s are included in the Federal R&D 
data under the classifications of the ad- 
ministering firms. Total R&D expenditures 
and selected personnel data for FFRDC’s 
are shown in table B-12. To account for 
the performance of these research centers 
ir 1950, Census adjusted data for that year 
(collected in the 1957 survey) to provide 
comparable trend data for 1956 and ear- 
lier years. 

Data on scientific personnel are not 
directly comparable with data in the sur- 
veys formerly conducted by BLS. Census 
uses the company, defined to include all 
establishments under common ownership 
or control, as the basic reporting unit for 
the survey of industrial research and 
development. The surveys of scientific and 
technical personnel conducted by BLS 
were on an establishment-reporting-unit 
hasis. Further, Census obtains data on the 
number of R&D scientists and engineers 
on a full-time-equivalent (FTE) basis, 
unlike the BLS surveys in which data were 
provided in terms of scientists and engi- 
neers primarily employed in research and 
development. 


Other variations in the two sets of data 
may be the result of different offices in 
the same company preparing the estimates 
or the varying response rates of the two 
surveys. 

The statistics presented in this report 
are subject to response and concept errors 
caused by differences between survey and 
industry concepts and definitions of R&D 
activities, and by variations in company 
accounting procedures. Consequently, 
the accuracy of the data provided by 
respondents is subject to some variation. 

Data quality has improved substantially 
since the first industry survey in 1953, 
mainly as a result of more accurate and 
sophisticated accounting procedures adopt- 
ed by respondents. In addition, NSF and 
Census have endeavored to reduce response 
and -oncept errors arising from difficul- 
ties in interpreting or applying survey 
detinitions. 

NSF has been aware of the increased 
reporting burden placed on industry from 
all sources in recent years. In an effort to 
alleviate this burden, the detailed ques- 
tionnaire (which has been in use with slight 
modifications since the beginning of the 
survey) is now mailed only biennially; an 
abbreviated form containing only the most 
crucial data elements is sent to survey 
respondents in the intervening years. 

The shortenea =rvey form was used 


for the first time to collect industrial R&D 


data for 1978. Because all data elements 
were not collected for 19°78, 1980, and 1982 
some of the historical tables do not con- 
tain data for these years. The main tables 
affected are those which give detailed break- 
downs of R&D expenditures for basic 
research, applied research, and develop- 
ment by indust y and by product field. 
Some detailed data on energy and pollu- 
tion abatement R&D activities are also 
deleted, as well as tables showing company- 
financed research and development con- 
tracted to outside organizations, Federal 
funds by agency, and R&D expenditures 
by geographic area. 


survey 
definitions? 


Research and development—Basic and 
applied research in the sciences and engi- 
neering and the design and development 
of prototypes and processes. This defini- 
tion excludes quality control, routine prod- 
uct testing, market research, sales promo- 
tion, sales service, research in the social 
sciences or psychology, and other non- 
technological activities or technical services. 


Basic research—Original investigations 
for the advancement of scientific knowledge 
not having specific commercial objectives, 
although such investigations may be in 
fields of present or potential interest to 
the reporting company. 


Applied research—Investigations directed 
to the discovery of new scientitic knowl- 
edge having specific commercial objectives 
with respect to products or processes. This 
definition differs from that of basic research 
chiefly in terms of the objectives of the 
reporting company. 


Development—Technical activities of a 
nonroutine nature concerned with trans- 
lating research findings or other scientific 
knowledge into products or processes. Not 
included are routine technical services to 
customers or other activities excluded 
from the above definition of research and 
development. 


Funds for research and development— 
Operating expenses incurred by a company 


‘For more detailed intormation on detinitions, as well as 


the unstructions tor individual items covered in the survey 


questionnaire, see section ( 


in the conduct of research and develop- 
ment in its own laboratories or other com- 
pany-owned or -operated facilities. Includes 
wages and salaries, materials and supplies 
consumed, property and other taxes, main- 
tenance and repairs, depreciation, and an 
appropriate share of overhead, but excludes 
capital expenditures. All funds for R&D 
performance are expressed in current 
rather than in constant dollars. 


Federally financed research and devel- 
opment—Receipts for work done by the 
company on Federal R&D contracts or 
subcontracts and R&D portions of pro- 
curement contracts and subcontracts. 


Company-financed research and devel- 
opment—Cost of the company-sponsored 
research and development performed with- 
in the company. Does not include com- 
pany-financed research and development 
contracted to outside organizations, such 
as research institutions, universities and 
colleges, or other nonprofit organizations. 


R&D scientists and engineers— The 
January number of those engaged full time 
in research and development and the full- 
time-equivalent (FTE) of those working part 
time in research and development. Scien- 
tists and engineers are defined as persons 
engaged in scientific or engineering work 
at a level which requires a knowledge of 
physical, life, engineering, or mathematical 
sciences equivalent at least to that acquired 
through completion of a 4-year college 
program with a major in one of those fields. 


Employment—Total number of persons 
domestically employed by the company 
in all activities during the pay period which 
includes the 12th of March. These data 
are not completely comparable with em- 
ployment of R&D scientists and engineers 
data which are collected as of January. 


Net sales and receipts—Recorded dollar 
values for goods sold or services rendered 
by a company to customers outside the 
company, including the Federal Govern- 
ment, less such items as returns, allowances, 
freight, charges, and excise taxes. Excludes 
domestic intracompany transfers as well 
as sales by foreign subsidiaries, but includes 
transfers to foreign subsidiaries and export 
sales to foreign companies. For companies 
classified in the communication equipment 
industry (SIC 366), manufacturing sales are 
included and revenues from their telecom- 
munication activities are excluded. Net 
sales and receipts figures are expressed in 


current dollars rather than in constant dol- 
lars. All tables which include net sales 
tigures, with the exception of table B-17, 
do not include data for nonmanutfactur- 
ing companies 


Geographic area covered—Includes only 
those operations located in the 50 States 
and the District of Columbia.* 


explanation of 
tabular data 


industry classification—Industries and 
industry groups shown separately in the 
statistical tables are classified according to 
their Standard Industria! Classification 
Manual‘ codes as follows: 


Food and kindred products (20) 

Textiles and apparei (22, 23) 

Lumber, wood products, and furniture (24, 25) 
Paper and allied products (20} 

Chemicals and allied products (28) 

Industrial chemicals (281-82, 280'* 

Drugs and medicines (283) 

Other chemicals (284-85, 287-89}° 
Petroleum ret ining and related industr'es (29)* 
Rubber products (30) 

Stone clay, and glass products (32) 
Primary metals (33) 
Ferrous metals and products (331-32, 3398- 
99} 
Nonterrous metals and products {333-3¢] 
Fabricated metal products (34) 
Machinery {35} 
Office, computing, and accounting machines 
(357) 
Other machinery, except electrical (351-5e, 
358-59) 
Electric al equipment (30}* 

Radio and TV receiving equipment (305) 

Communication equipment |300}* 

Electronic components (367) 

Other electrical equipment (301-64, 369) 


‘bor purposes of Comparison, company-sponsored research 
and development by foreign affiliates of U.S. domestic 
companies pertormed outside the United States is reported 
in table B-7 but excluded trom all other tables 

‘Lxecutive Office of the President, Office of Management 
and Budget. Standard Industrial Classification Manual, 
19°2 (Washington, D.C. Supt. of Documents, U.S. Gov- 
ernment Punting Oftice.) Industry group code numbers are 
shown in parentheses 

‘The classitication Industrial Chemicals was revised to 
include SIC Group 286, Industrial Organic Chemicals. All 
current and historical tables were revised accordingly 

*Starting with the 1978 survey. oil and gas extraction 
(13) was no longer grouped with petroleum refining (29), 
and communi ation (48) was no longer grouped with elec- 
trical equipment (30}. Instead, these SIC groups are included 
in the nonmanufacturing sector so that the dclineation 
between manutacturing and nonmanufacturing industries 
is more consistent. This change has had almost no effect 
on the levels of the data 


Motor vehicles and motor vehicles equipment 
{371} 

Other transportation equipment (373-75, 379) 

Aircraft and missiles (372. 370)’ 

Protessional and scientific instruments (35) 
Scientific and mechanical measuring instru- 

ments (381-82) 
Optical, surgical, photographic. and other in 
struments (383-87) 

Other manufacturing industries—tobacco man- 
ut actures (21), printing and publishir; (27) 
leather products (31). and miscellaneous 
manut acturing industries (3°) 

Nonmanufacturing industries—agriculture 

torestry, and fisheries (07-09}. mining and 

extraction [10-14]. contract construction [15- 

17}, transportation, communication, and 

other public utilities (41-49), wholesale and 

retail trade (50-59). finance, insurance, and 
real estate (00-07). and selected service in- 
dustries (739, 807, 8°91) 


Company size-class— The size of a com- 
pany as determined by the total number 
of its employees. The five company size- 
classes used in this rerort are: less than 
1,000 employees; 1,000 to 4,999 employees; 
5,000 to 9,999 employees; 10,000 to 24,999 
employees; and 25,000 or more employees. 


Classification of reporting units—The 
company or corporate family which in- 
cludes all establishments under common 
ownership or control is the basic reporting 
unit. Each company was similarly classified 
into a single size-category on the basis 
of its total employment. 


Cost per R&D scientist or engineer— 
The number of R&D scientists and engi- 
neers used to estimate the cost per R&D 
scientist or engineer for 1957-82 is the 
arithmetic mean of the numbers of R&D 
scientists and engineers reported in each 
industry for January in two consecutive 
years. This number is then divided into 
total R&D expenditures in each industry. 
For example, the mean of the numbers of 
R&D scientists and engineers in January 
1982 and January 1983 is divided into total 
1982 R&D expenditures for a total cost 
per scientist or engineer in 1982. 


Nonavailability of certain statistics— 
Tables in section B use footnotes stating 


Companies primarily engaged in the manut acture ot 
ordnance and accessones including complete guided missiles 
are grouped with compames primarily engaged in the man 
utacture ot aircratt and parts because of close similarity of 
R&D activities carried out by major companies in the two 


industries 


not separately avaiable but are included 
in total, indicating that statistics are with- 
held for not meeting publication stand- 
ards tor the following reasons: (1) Extreme- 
ly high associated sampling error of esti- 
mate; (2) high rate of imputation (over 50 
percent} because of failure of companies 
to supply data; (3} possible disclosure of 
data on an individual company, or, {4} data 
inconsistent for inclusion in a time series. 
In some instances, withheld data can be 
derived by subtraction from higher level 
totals. Where this is possible, the data user 
should be aware that the derived numbers 
are statistically unreliable. In no instance, 
however, can any data be derived which 
would disclose the operations of an indi- 
vidual company. 


Questionable data—|n cases where over 
50 percent of the total has been estimated 
the data are noi published. Users should 
consult table A-1 for imputation rates for 
specitic items. 


Method of computation—Detailed sta- 
tistics in the tables may not add to totals 
or subtotals because of rounding. Also, 
percentages were calculated on the basis 
of thousands of dollars and may differ 
trom those based on the rounded figures 
shown. 


methodology of 
survey’ 


The sample used for the 1982 Survey 
of Industrial Research and Development 
represents all manufacturing industries and 
those nonmanufacturing industries known 
—on the basis of earlier, more detailed 
samples—to conduct or to finance research 
and development. The sampling unit for 
the survey was the company, defined as a 
business organization consisting of one or 
more establishments under common owner- 
ship or control. A new panel for the R&D 
survey is selected approximately every five 
years. The newest sample was selected for 
the 1981 survey (the first since the 1976 
survey}. Approximately 11,500 manufac- 
turing and nonmanufacturing companies 
are included in the current sample, which 


“This section was prepared in the Industry Division of 
the Bureau ot the Census, the collecting and compiling agent 
tor NSE on this survey 


consists of about 4,500 certainty compa- 
nies (those with 100-percent chance of 
inclusion in the panel) and about 7,000 
noncertainty Companies. 

The basic tool for the survey is form 
RD-1, which is used to collect detailed 
R&D information. Companies in the new 
panel that received an RD-1 form in the 
old panel once again received an RD-1 
form in 1981 (about 1,200 companies}. 
The remaining certainty (about 3,300} 
companies and noncertainty companies 
{about 7,000) in the new panel received 
RD-1A survey forms for 1981. Form 
RD-1A is an abbreviated version of RD-1 
and is only mailed to companies in the 
year in which a new sample is drawn. The 
purpose of form RD-1A is to canvass 
smaller R&D performers with a minimum 
of reporting burden. Once the RD-1A 
torms were received and tabulated from 
the survey respondents in 1981, they were 
reviewed for total R&D expenditures. 
Those companies which reported R&D 
expenditures exceeding $1,000,000 on the 
RD-1A form were added to the survey 
panel consisting of those firms that receive 
the RD-1 form annually. There were about 
575 such companies in 1981. The remain- 
ing RD-1A companies are not mailed 
another form but, in subsequent years, 
data for them are estimated by Census 
based upon their 1981 reports. 

The universe frame from which the lat- 
est sample panel was selected was created 
from two sources—the 1981 Standard Sta- 
tistical Establishment List (SSEL) for sin- 
gle units and the 1981 Enterprise Statis- 
tics Multiunits file. 

There are about 3.5 to 4 million single- 
unit firms in the 1981 SSEL file (including 
nonmanufacturing firms}. There are 5.0 
million multiunit companies in the 1981 
Enterprise file, of which 296,146 compa- 
nies have identified themselves as engaged 
primarily in manufacturing. All manufac- 
turing industries and selected nonmanu- 
facturing industries (SIC 's 49, 7391, 7392, 
7399, and 8911) were considered within 
the scope .f the survey. 

Companies in these industries with 500 
or more employees were included in the 
panel with certainty. For the companies 
with fewer than 500 employees, a mea- 
sure of size was assigned to each com- 
pany based on an estimate of its total R&D 
expenditures. Probabilities of selection were 
then assigned based on the measure of 
size. Finally, a sample selection process 


gave each company an independent chance 
of being included in the sample. 

Each year Census reviews the annual 
lists of R&D contractors published by the 
Department of Defense (DOD) and the 
National Aeronautics and Space Admini- 
stration (NASA) to ensure that the large 
contractors are included in the sample. For 
the 1982 survey, the R&D-performing 
manufacturing companies from the larg- 
est DOD and NASA contractors were 
included in the reporting panel with cer- 
tainty. 

The particular sample selected is one of 
a large number of samples of the same 
type and size that, by chance, might have 
been selected. Estimates from each of the 
different samples would differ somewhat 
from each other, and from the results of a 
complete canvass conducted under essen- 
tially the same conditions as the survey. 


This variation among the possible estimates 
is defined by the sampling error, measured 
in standard error units. The complete can- 
vass total would be included in the range— 


1. From one standard error below to 
one standard error above the derived 
estimate for about two-thirds of all 
possible samples. 

2. From two standard errors below to 
two standard errors above the derived 
estimate for about 95 percent of all 
possible samples. 

3. From three standard errors below to 
three standard errors above the de- 
rived estimate, almost always. 


An inference that the comparable com- 
plete canvass total would be within the 
indicated ranges would be correct in ap- 
proximately the relative frequencies shown. 
Those proportions, therefore, may be in- 


terpreted as detining the contidence that 
the estimates from a particular sample 
would differ from complete coverage re- 
sults by as much as one, two, or three 
standard errors, respectively. 

For example, suppose an estimated tota! 
is shown as 400 with an associated relative 
standard error of 2 percent. Then, there is 
approximately 07-percent confidence that 
the interval 392 to 408 includes the com- 
plete canvass total, about 95-percent con- 
fidence that the interval 384 to 41o includes 
the complete canvass total, and almost 
certain confidence that the interval 370 to 
424 includes the complete canvass total. 

In addition to the sampling errors as 
measured by the standard error, the esti- 
mates are subject to errors in response. 
coding, processing, and imputation for 
nonresponse. These nonsampling errors 
would also occur if a complete canvass 


Table A-i. Imputation rates for selected items on the research and development survey by industry: 1987 
[Percent } 
Item 5 
R&D Expenditures 
Industry SIC code Item 2 Item 4 Total R&D Item i! Item 13 

" Employ; Scientists/ ' Cor Fed- Erergy Pollution Foreign 

Sales ment engineers! | Total pany! eral! R&D | abatement RED 

Totalecccccccccecs eee eee eee ** eee eee eee eee ee eee 6.4 4.6 25.8 3.7 3.7 1.5 27.7 53.1 8.9 
Distribution by industry 

Food and kindred product®..sseccceees 20 7.0 4.5 44.0 2.4 2.4 - 55.5 15.8 14,1 

Textiles and apparel. ...cccccseccsees 22,23 8.9 9.6 25.1 10.9 0.9 - 4.8 56.8 - 

Lumber, wood products, and furniture. 24,25 7.0 23.2 48.2 2.7 2.7 - ~ - - 

Paper and allied products.....++. eeee 26 | «1 15.1 2.6 2.6 - 9 - 

Chemicals and allied products.....«.. 28 1.4 1.5 23.7 of 8 - 7 5 9.9 
Industrial chemicalf...sesssees cess 281-82, 286 2.0 2.2 | i3.4 9 i.? - 3 5 4.1 
Drugs and medicines...sscssees eccce 283 4 «5 %.4 o4 4 - 9 7.0 15.1 
Other chemical s.cccccccccccceccsses 284-85, 287-89 7) 1.0 13.8 1.4 1.4 - 14,2 - 1.0 

Petroleum refining and related 
Aedestetedec cccccccccccccccccccccccce | 29 1.5 | 1.7 42.8 1.4 1.4 1.6 Mee 1 46.6 

Rubber product s...e.+. ceecccesesesese w 9 1.4 | 58.6 1.8 2.4 - 9.0 27.7 76.5 

Stone, clay, and glass product s....+.+ 32 - - | 23.7 8 1.0 - - - 

Primary metale.cccccscccccesccceseess | 33 1.8 1.6 | 18.2 1.5 2.0 - 1.1 1.9 
Ferrous metals and product 6.seeee+s 331-32, 3398-99 3 22 | 18. 4 6 - 2.7 - - 
Nonferrovs metals and products..... 333-36 5.8 | 5.3 | 4.0 4.2 - ° - 28.2 

| j 
| 

Fabricated metal products.....seeeees 4 23.0 | 21.5 | 44.6 14.3 14.8 5.4 | 1.0 23.8 

Machinery..ssseses PTITTTTITI TTT Th 5 ™| 5. 20.9 6.7 8.5 «3 | 11.9 29.4 1.3 

| ) 

| | 
Office, computing, and accounting i | 
MACHINEB sc eseesesees eeecceee cecees 357 1.9 | 10.0 | . 7.9 9.1 5 | - . 
Other machinery, except electrical. | 351-56, 358-99 3.0 | 4.0 2: o4 4 4 13.7 279.5 4.6 

Electrical equipment... ..cccccscecsess % 2.7 2.9 26." 2.4 1.5 , 2.2 3.0 ? 
Radio and TV receiving equipment... wS - +6 12.7 A 1.2 - - - 
Commantcation equipment..... eecsees too 4.0 3.8 13.6 1.5 2.4 1.2 - . 4 
Electronic components..... seceecs eee 7 6 | 6.1 | 47.0 | 8.3 0.5 3 %.1 A5.4 3.6 
Other electrical equipment....ssee. 1-64, 169 1.7 4.5 | 4.0 of 8 : 1.9 - 2 

Motor vehicles and motor vehicles 

CQUIPMENT s cecccccsesessescceees coece 71 5 | 4.0 6.7 | 3.0 2.4 10.0 %.9 94,1 2 

Other transportation equipment....s+. 373-75,379 1.3 4.5 16.3 2.9 4.5 - 17.9 76.3 - 

Aircraft and misstilessscccccccccceess 372,376 1.2 | 7] 5.5 «6 a - 20.4 20.9 5 

Professional and scientific | 

instruments..... TITTTITITITITT TTT 38 164 | 9 59.5 | 1.9 1.0 o2 | 6.2 $1.7 12.0 
Scientific and mechanical measuring | 
LMSC TUMENE Bs ccecscceseeseeseseses ° 381-82 2.4 o7 | 60.4 | e? ® 3 4.4 - 23.0 
Optical, surgical, photographic, | 
and other inst ruments..seeeeeeesss 383-87 8 1.0 | $7.9 | 9 ie! 1 64.0 58.0 7.2 
\ | 

Other manufacturing industries.......+ 21,27,31,39 ) 18.1 60,7 il. 1.5 ~ 9.3 47.5 16.8 

07-17,41-67, ; 

Nonmanufacturing industries. sseeceees 737,739,807, 891 * 2.5 | 43.3 9.8 =f | 4,9 20,8 “4.9 

— —————— — —_ _ — jo EE — a. - 


~ Represents no imputation. 


l 
These items calculated ‘rom Form RI! (detailed form mailed to large corporations conducting research and development) and from Form RD 1A 


(abbreviated version of RD-1 form matied to emaller R&D performers). 


these questions. 


All other items calculated from Form RD! only; 


RI 1A respondents were not asked 


were to be conducted under the same con- 
ditions as the survey (table A-2) 

The forms for the survey were mailed 
in January 1983, and nonrespondents 
received tollowup letters by mail. Since 
total R&D performance funds, total Fed- 
eral R&D funds, total net sales, and total 
employment are included in Census man- 
datory statistical program the few compa- 
nies that did not reply to form RD-1 for 
1982 were mailed Census torm MA-121, 
which collects these mandatory items. 

In the absence of respondent-distributed 
data, Census has estimated data for items 
as required in accordance with past perfor- 
mance and industry averages. Table A-1 
shows imputation retes for many survey 
items. 


comparability of data 
over a period of 
several years 


In the survey of industrial research and 
development, there is substantial compara- 
bility over any 2-year period. Before mailing 
the new survey torms each year, Census 
enters on each one the previous year s fig- 
ures as reported by the respondent. The 
respondent is asked to adjust the data for 
the previous year as necessary to make it 
comparable to those data being reported 
for the current year. Such adjustments are 
made to reflect, for example, changes in 
reporting concepts or changes in company 


structure such as mergers or acquisitions. 


To maintain some measure of consistency, 
the employment-size classification of any 
company affected by such changes has 
been adjusted so that the company is tabu- 
lated in the same employment-size category 
for two consecutive years. 

Some measure of tne degree of change 
re! lecting these adjusiments in contrast to 
an actual change in R&D activity can be 
gained by comparing figures for the same 
year reported for two succeeding report- 
ing periods, e.g., 1981 R&D statistics in 
the final report of the 198i survey and 
the revised 1981 R&D statistics in the final 
report of the 1982 survey. The totals for 
broad classifications are likely to be very 
close in the two reports; larger differences 


1982 


St andard error! 


Standard error 

of companies 
with less than 
1,000 employees 


Table A-2. Standard error of estimate (percentage) of funds for RAD performance for al! company 
size-groups and for companies with lese than 1,000 employees by industry: 
Indust ry ; SIC code 
————— EE —j+—____ 

FOCalc cccccescvecccesccncecececccceceececceseccosceoes | ceccccoescoooccocs 
Food and bindred product6...sssccccccsscccees ceetececosece 20 
Textiles ad apparel. .csccccccccssccececssecesscsesesesseee 22,23 
Lumber, wood products, and furnitures .sccccccesescscssceeee 24,25 
Paper and allied product 6..cccccccccsucssiccsesccecseseses * 26 
Chemicals and allied product #..eccscscesssrecsestcees eeveus 28 
Industrial chemi cale,s .ccccccscccccecessvesnesseseseseseee 281-82, 286 
Drugs a4 MEPICimMes..cccccccececvecesesceseseseresseeeees 28% 

Other chemi calor caccccsccccsecsevcsscsesssesesessssesecess 284-85, 287-89 | 

| 

Petroleum refining oad related induet ries. ...scccssecsceces a) 
Rubber product ®..s.eceeee TITTITITITLTITTLITitlliiittttttt tr ” 
Stone, Clay, amd Glass Product S. ccccccrscccccesecsscesesece 42 
PLUIMSTY BETAS ec cccccccesccccccesesessesescessesessseseseses 3 

Ferrous metals aid product®.ccccccccccccccccccsscsesesecs 331-32, 3998-99 | 

Nonferrous metals and product 6..sscccccccssscesssesseeees 133-% | 

Pabricated metal product 6.cccccccccccccececcsesssseceeeeees “| 

Machinery ...sscees TITTTTITITI LTT Ltt ss 

Office, computing, and accounting machines....ssseseeeeee $7 | 


Other machinefy, except Electrical. sssccscsascsscessesees | 


151-56, 158-59 | 


EL@COUrical GGul PMPNt .cccsccccccsccececcesceess eesseeeeeees Wh 
Radio and TV receiving equipment ..cccuccccsceccessseseses 65 
Communication equipment....sccccseccee- se OCS OS CETERESEOS®S Veo 
ELOCR TONIC COMPOMONE Bs cccccccceeeeeeceeeeseeeeseseeeseees %? 
Other electrical equipment. .csccccesscececsssesesessseees 1-64, 169 

Motor vwehic.es and motor vehicles eq: ipment..cecscccscccees 1 

Oher transportation equipment....... WETTTTITLitttttit tite 4373-75, 379 

ALTOTAEt Hd BISSLLOS.cccccccceccceeeseseeeeseesseseeeseees 372,376 

Professional aad ecientific Inet ruments...cccccccccsccccees A 
Sctentific and mechanical measuring inet rumente.......06s wWi-#2 
Optical, surgical, photographic, and other 

LWOCTUMONE Ge ccc cceses cece eeeee seer eeeeeseseeesesesesess A 3-8 
her menelacturing Indust riessscccssncvscecsseeeseeesecees 21,27,31,99 
( ? ? 
Nonmanufacturing Imduet ries... cccsccccsccaneceeceeeeecesees p87 ,61-O7 737, 
19, 807,89) 
—— =—_— 
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aid error of estimate te given in section A under 


Methodolory of Survey. 


The percent age 


(or relative) standard errors in this table may be converted to standard errors of estimate by multiplying the percen 


tage shown by the associated « 
all company size groups in the 


industry and size of company 
“Less than 0.5 percent. 


stimate. 
pape: 


1982. 


and allied products indwetry (SIC 26) ia shown as ! per 
total R&P estimate for this indwstry is shown as $626 million in table 8-2, 


For example, the relative standard error of estimate for R&D performance for 
oat, and the associated 
Funds for research and development by 
The standard error of estimate, then, is .Ol times 626 of 6.26, 


are noticeable in the finer detail. The results 
underscore the point that the measures 
are approximate and indicative rather than 
precise. 


industry codes 
for 1967-82° 


The industry codes appearing in the 
tables are based on the 1972 Standard 
Industrial Classification {SIC} Manual. The 
SIC code for individual companies for 
1907-74 (which were utilized in the publica- 
tions for those years) were originally deter- 
mined by data reported in the 1907 Eco- 
nomic Censuses. The SIC codes for indivi- 
dual companies for 1977-79 (which were 
utilized in the publications for those years) 
were originally determined by the 1974 
SSLL file. Between 1907 and 1974 and 
again between 1977 and 1979, the SIC 
code for a company on the R&D survey 
generally remained fixed and reflected that 


“bor a descussion of ondustry codes tor 190 and earher 
veats see Natnal Scrence Foundation) Research and Ds 
prrvrcort gee Fonds, 197 
meets, lanwary 197 (NSE 77-324). and Research and 
Developement ot ladustey, 197O Foods, 1970. Scientists & 
fremects, hanwary 1977 (NSE 72-309) (Washington, DC 


Supt of Documents US Government Printing Ottiue 


lodeestey, 1975 Scmtists & 


eos and 1972) 


company s principal activity as of 1907 or 
1970. Under certain circumstances, how- 
ever, such as the merger of two or more 
companies, the acquisition of one com- 
pany by another, or the formation of 

conglomerates, the 1907 or 197e SIC 
code for a company could have changed. 
Census could not be aware of a possible 
new SIC code for a company until the 
1970 or 1981 new sample was drawn based 
upon the 1974 or 1981 SSEL file. (See 
above description of the new sample.) 
When the new sample was selected in each 
of the years 1970 and 1981, the indus- 
try codes of companies in both the old 
and new panels were examined for possi- 
ble change. The historical R&D tables (e.g. 
1968-74 and 1977-79) have been adjusted 
to reflect the change in company activities. 
As it is not known normally when a com- 
pany changed its industrial activities, the 
data were adjusted in the following fashion: 
tor companies changing industry codes 
between 1967 and 1974, the industry total 
for each of the years affected (1968 through 
1974) were estimated to have changed at a 
constant rate of 14.3 percent per year. 
Accordingly, the data for the industry in 
which such a company had been classi- 
tied in 1967 were deflated by 14.3 percent 
per year for each of the years 1908-74 
le.g., 14.3 percent subtracted in 1968, 28.0 
percent in 1977, 42.9 in 1970, etc.}. Simil- 


arly, the data for the industry in which 
such a company was classified in 1974 
were inflated by 14.3 percent per year for 
each of the years 1908-74. 

To reflect changes in industry classifi- 
cation between 1970 and 1981, a nonlin- 
ear algorithm was used which is intended 
to link the two sample years while pre- 
serving the original year-to-year industry 
trends as much as possible. Estimates for 
1970 remained unchanged since they were 
based on accurate classifications of com 
panies at that time. Revised estimates for 
1980 were formed based upon prior-period 
data that were collected in the new 1981 
sample. Thus, the revised estimates reflect 
the most recent classification. Based on 
the 1970 estimates and the revised 1980 
estimates, data for each industry group- 
ing for the years 1977, 1978, and 1979 
were revised. 

The following measures were adjusted 
in the manner just described: Number of 
scientists and engineers; funds for research 
and development—total, Federal, and com- 
pany; net sales; cost per R&D scientist or 
engineer; and basic research expenditures. 
Historical data for the other categories 
appear in selected tables of this publication. 
(See tables B-2, B-5, B-7, B-9, B-18, B-19, 
B-24, B-25, B-20, B-30, B-34, B-35, and 
B-39.) No adjustments were made in data 
for other measures. 


section b 


Statistical tables 


In all tables of this report 


cause of rounding. 


rounded figures shown. 


unless otherwise indicated. 


¢ Details may not add to totals be- 


e Percentages were calculated on the 
basis of thousands of dollars and 
may differ from those based on the 


* Percentage changes are increases 
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ars mi ions 
Total R&D Federal ompany 
ae — T ee Om ————————————e 
if Percent j | 
Year | j > i ; 
jchange from rercent rercent 
j revious j or |} of 
Amount | year Amount total | Amount total 
| 
OS -— ———+— ~— 5 T - — --—— a $$ —_—___—_ —— 
POGR. 05 c0ssceeeesneeeeseeeseseees | 6,605 | 42 $3,328 | 50 | $3,277 5 
89ST pcccccevceecesesceseeeosesees »731 j 17 | 4,335 | 56 | 3,396 | 44 
i i i 7 i 57 | 3 7 | 3 
DTA ccccccccccccccccccoecccesose | 8, 389 | 9 4,759 | 5 3,6 | 4 
, VS9.wcccecccncccccccrccccccccces | 9,618 is | 5,635 59 | 3,983 | 41 
} i = 
LIDV ce ccccececcssesesesseseeseeees »~ 209 | 9 6,081 | 58 4,425 } 42 
| : 
L9G L wc ee eee erecceececceerececee | 10,908 | + | 6,24 5 4,668 | 43 
| i 
1962. ccccccccccccccccocccecccesecs | 11,404 | >| 6,434 St 5,029 | 4& 
| — i mm I c | 
1963. cccvccccccccccccccccccccccce | 12,630 | i »270 | 58 », 360 | 42 
' > i 7 7 i > , 
L9D4 eee e eee eeee ee eeeer eee eneeee | 13,512 | i »720 | 5 5,792 | 43 
j | | | j 
] ; i > > 
IOlibs ocenescccueecesuanceenescess I 15,548 | 10 | 8,332 | 54 ,216 | 46 
' ' 
1967 .cccccvccccccsccevecee-cosccce 16,385 5 8,365 | 5! 8,020 | 49 
i | 
19GB, ovecccccccccessocescoesesese I 17,429 6 | 8,560 | 49 } 8,869 | 51 
(OUD. ccncasevesseteecssevanceees 18,308 | 5 | 8,451 | 46 | 9,857 | 54 
. | +7 370 | i , ' 7 
B70. cocccccccccccccceccocccesesece | 18,067 | l ,779 43 | 10,288 | 5 
i } | 
197 1 cccccccccccccccccccesccccesce | 18,320 | l 7,666 | 42 | 10,654 | 58 
i ec ! - ' c 
1972. conccccccoccoscoecsoeseenece | 19.552 8,01 | 41 11,535 } 59 
. i : i j > 
19 ecceccssceses ececccceoce | 21,249 9 8,145 38 | 13,104 62 
197 ooeeueeeaees peeeebess 22,887 . 8,220 | 36 | 14,667 64 
7 a . . } 
19 ec cccccccccccccccccceces 24,187 | 6 8,605 36 |} 15,582 } 64 
| i 
| | 
197Occccccccccccccescccccccsseces 26,997 12 9,56! 5 | 17,436 | 65 
NOSE cccickachuenséieneesnssésaea 9 825 10 | 10,485 5 | 19, 340 | 5 
>| j 
! eoeeeceseseeseeseseses 33,304 12 11,189 a4 | 22,115 | ht 
! TYTTTTTITITITTT TTT tT 38,226 is | 12,518 33] 5 708 | 67 
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l Terrrry ecccceces 91,810 16 16, 302 | 32 35,428 68 
1982. cccccccccccccece eecccccecs 15,900 3 14 19,090 | 32 39 , 901 68 
5 _ canis — a — _ 


Company funds include all funds for industrial R&D work performed within company facilities except furds 
provided by the Federal Government. Excluded are company-financed research and deveiopment contracted to vout- 
side organizations such as research institutioas, universities and colleges, or other nonprofit organizations. 

“Funds by source estimated by the National Science Foundation. 


SOURCE National Science Foundation. 


OL 


ollars i llions 
—— — ~ ~ ~ a = —— _ = a ™ 7 ~ — — — ~T ~ ~ =" ~ — _" ~ ] —— 
and s f compa ] S i | a5 2] 1963 1% 1972 | 1972 1973 | 1974 | 1975 976 arr | 1978 1979 | 1980 1981 1982 
1 seneseeeeusaues ee pa oneeeese'séeesseesgeebee Leeeseseceesecesoes | 9054 | | 7 630 | Sin, 385 [$18,320 $19,552 | 249 | RB $24,187 | S2e 997 [$29,825 | $33,304 | $38,226 1$44,505 1551,810 | $58,96 
| 
1 i ; 
>t bp beets j | i | 
Ss j ’ i i | | 
| , ; 
cabioutens seheseeexan oseesee bs 83 33 24 9 m9 | 298 335 | 355 4! 472 | 528} = o20 | (+) (1) 
" ’ . ecccccvcccecs 2 ) 6 0 | 9 t 64 ! 69 704 a2) 23 89 | 11 | 115 cy cly 
w s, and fur ITC se ceeee seeeuseeeasee 4,2 i! 3 hs ni | 84 BS | 107 | 123] 139 } 148 161 159 
aod eS sen eeutceseeees | ' if 42 9 8 a7 89 94 | 37 249 | 313 | 333] 387 | 445 | 495 | (4) 626 
: als a r BSc cnsececedeeseseseeeeceoes 8 641 | 79. ,239 » 907 1,83 i,93 2,li6 | 2,% 2,727 3,017 | 3,2 3,580; 4,038 | 4,636 5,625 ©, 588 
| i j H j 
| | j i j 
‘ emi calSececccccccceccces weusegeseevesece I 81-82, 28¢ 46 553 R09 96h 1, 006 03 1,1i9 | 1,299 1,39 1,524 1,668 | 1,798! 1,962 | 2,197 | 2,802 3,191 
ws and me CSccccees eccccee cc ecccccccecesecccee | 83 ys 2i¢ 343 44 607 698 | S 981 1,091 1,11 1,308 | 1,51? 1,777 | (1) *) 
ther LiSesececeses eecccccccece eee reese reese eeee 284-85, 287-89 87 11] + 198 274 294 99 | 344 354 401 17 4745 559 | 662 | (ly (1) 
| | | | 
r m and related industries...ssccccecseee 9 82 4h 317 371 $05 468 498 2 493 767 918} 1,060] 1,262 | 16882 | (1) | (4) 
; roduct Seeee. -aeces Hb05060000ensessnsonseseses 3 (1) 89 156 182 R9 377 426 469 46? 502 491 | 493 | $77 | 656 (1) (1) | 
Vy 1 glass productSeccccccccccccccccccccecs 32 | 2 75 100 | 136 164 183 | 199 217 233 263 287 | 324 | 356 | 406 | (1) (ly 
Primary metalsececrsccccccccccccccccccccccess puesesssee | 33 | 9 131 | 183) 242 272 277 | 307 358 44 506 538 | 560 | A34 728 878 1,005 
| j j i | ; i i 
Fert jetals and product +esseescecccceccccccecees 331-32, 3398-99 (1) | BO 10€ 135 144 | 146 | 163 181 215 | 256 284 | 314 | 375 | 443 (1) (1) 
Nonferrous metals and products sccssescccscccscsccecs 333-36 | (hy | 51 77 | 107 128 | 130 145 177 228 | 250 | 254 | 246 | 259 j 285 | (1) (1) 
j i ' j | | 
Fab ated al products ...cccccece ecccccesocecccosese 34 il6 } 162 153 163 | 242 | 253 291 313 25 | 358 | 386 384 | 455 550 24 57¢ 
Machinery....- Sa eGu bos beesueddenssusbesestsuuceseteuss 35 543 ? ~ 1,326 1,860} 2,158 2,549 2,985 3,1 3,487 | 3,880 4,283 4,825 5,901 6,818 | 7,879 
1 j 
fice, computing, and accounting machines..s.sseeeees 5 (4) 4) (4) (4) | (4) 1,456 | 1,733} 2,103 2,220 | 2,402 | 2,655 2,883 | 3,214 3,962 (1) (1) 
ther machinery, except electricalececcsesscccccccees 351-56, 358-59 5) | 5) (>) (>) | (>) | (>) (5) (>) | (>) | Cy] 1,225 1,400 1,611 1,939 i (1) 
| } j | 
' MASMRRE 6 665655000 0005556065605660508000005 6 1,516 | 1,969] 2,868 | 3,867 4,389 | 4,680 4,902 5,011 5,105 | 5,636 | 5,886 6,507 7,824 9,175 | 10,329 11,925 
adio aad TV receiving equipment...cccccccccecccccecs 365 (®) (%) | (°) 45 64 | 48 49 51 | 50 | 52 | 96 130 245 556 (1) (') 
; h | | | } an 42% | 
aminication equipment.cccvecsscccvcccccscccccccsces 3oo Ly a68 | 1.773 2,425] 2,731 4 29583 2,613 2,424 2,385 2,511 2,725 2,999 3,635 | 4,024 4,758 5,775 
r BPONENESe cccccccccccccccecececesceccecse 36 | . | ' | q 330 406 489 | 549 | 691 770 902 1,169 1,547 1,573 1,803 
ther electrica LPMENt . ccccccccccccccccsccccccecs 361-64, 369 (tl) 1,101 1,093 1,397} 1,594 1,719 1,834 2,047 | 2,121 | 2,382 2,295 2,476 2,775 | 3,048 ‘) (4) 
H | 
Motor vet ee tcles ont 7 | 0 2, 389 | 2,778 | 58 | 7 4,509 4,955 4,806 4,962 
es and t vehicles equipment...ccccccece —— +4 \ 688 | 856 1, 0% 1,354 1,768 § le 3,405 er | 7 2, a a j 3 ety +4 ~~ “TT “Ts 
ther transportati € LOMOEND eee eee rere ereereeeeeeee ** -/9,3/ \ < a | ' aT zi i 4 
Aircraft and missilessccccccccccccccccccssccccccsscce .. 372, 37¢ 2,138 | 2,609 4,712 5,669 4,881 | 4,950 5,052 5,278! 5,713] 6,339} 7,033 7,536 8,041 9,198 | 11,968 14,045 
rofessional and scientific instruments....e.eeeeeeees : 38 200 | 294 84 542 746 | 828 961 1,075} 1,173 1,331 | 1,57] 1,998 2,505 3,029 3,614 4,047 
j | | 
ent ind mechanical measuring t a 381-8 97 | 156 70 104 133 | 163 186 221 | 266 325 | 452 670 950 1,352 ()) (1) 
pt 2 sur " hot ographi and ¢ ; | 
, e ’ . i i 
{MST TUMENES.cecececccccccceces Sjaueeeeeessscsaene r 383-87 103 138 | 214 438 | 612 | 675 175 854 | 907 1,007 1,119 1,328 1,555 1,677 (!) (1) 
i | | | } 
] | | | j 
ther manufacturing JUST T1ESccccccccccccccccecs onesee 21,27,31,29 cl) | 105 54 90 131 146 158 177 | 205 217 243 266 288 364 (4) (1) 
| 1? > ' , > fh | j 
Nonmanufacturing industriesssscccescccccccccccccccccecs | 17,41-67,737, hey | 117 276 559 704 707 715 768 735 845 958 1,229] 1,540] 1,815 1,906 2,168 
739,807,891 | | 
| 
istrit by si f mp a j j 
bas mber mp lovees) | | 
| | 
| 
be Chee. 1 OOD. ccs t00 50055080 06n0eseesedesceeeensens | 666866500000800000) 369 532 619 687 BR4 929 940 1,058 1,222 1,384 1,353 1,438 1,764 2,065 2,305 2,485 
t Wc ecccccceccsncseses seueusseacdcceunnteced [ deiwenecenaaensecsl 550 642 1,022 1,017 1,195 1,215 1,248 1,370 1,385 1,500 1,526 1,931 2,483 2,701 3,148 3,483 
to 9,999...6.. caenueodendhsnsseesvesevenceenasans | seunuadeuacssevecs I R92 1,17 1,076 1,168 1,346 1,478 1,648 1,829 1,551 1,691 2,028 2,988 3,331 
b VD ccccccccccccccccccccccccccccccsccccces | cocccccccccceccees 10,989 Fl, 19, eo 2,159 2,236 2,416 2,633 2,874 3,418 4,278 5,191 6,017 6,762 7,959 
{ 07 > - 
F WOlCcccccccece pase duanedudsaneaaseanssssacus E eaenenaabancnecese (73,790) 15,071 A ag"173] 15,657 | 16,697] 17,469] 19,591] 21,699 | 24,106] 27,097] 31,693] 36,607] 41,701 


= 
,Not separately available but included in totale See general notes. 
Estimated by the National Science Foundatione 


SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1956-63. 
«Data not tabulated at this level prior to 1972. 
_Data not tabulated at this level prior to 1977. 


Included in the other electrical equipment groupe 


SOURCE National Science Foundatione 


\O. 


Table 83-3. Funds for research and development by industry and size of company oR? 
[Dollars in aillions 
Companies with total emplovymert of -- 
Industry SIC code Less than 1,000 to 5,000 to 10,000 to 25, 00 or 
; Total 1,000 4,999 9,999 24,999 more 
DOSE cocvvcvsccscccccvccevecsosecsesesesesoess | cecceeee seseseeeee | $58,960 $2,485 $3,483 $3,331 $7,959 $41,701 
' 
Food and kindred products.........ss++e0- seaeeceesees J 20 | (’) (1) 73 (1) | (1) 298 
Textiles and apparel. ...cccccecsccccccccccceccceccccs 22,23 | chy (1) |} C) (*) | 34 25 
Lumber, wood products, end furniture. ....cecccceecces 24,25 | 159 | Gy) 32 26 | (ty (') 
Paper and allied productS..ccsccecceeccccccccereseess 26 626 | 18 | 55 31 (*) (4) 
Chemicals and allied product6...cccccccsccccccccceces 28 | 6,588 | as) ch) Cy] (i 2,737 
Industrial chemicals......sssceccccccccccccccceces 281-82, 286 | 3,191 (1) | (4) (ly | (1) (ty 
1) | 1) | 1 424 | " 
Brags and wndiciaesd. cccsccccccccccccccccvcccecccces 283 | (*) | (*) j (*) 424 | (*) 323 
Other chemical6.c.cceseeceecccecccececcecececceeees 284-85, 287-89 | C1) | Cy | 210 88 Q) (1) 
| 
| j j 
Petroleum refining and related industries.......ss+.. 29 | (1) (1) 19 cl) | (1) | (1) 
Rubber products. ...cccccccccccccccccccccccccccccccccs 30 (1) (1) | (1) (1) | (1) | (1) 
Stone, clay, and glass productS....cccsscccccsscccecs 32 | (1) 22 | 31 cl) | (4) | a5) 
Primary metals....ccccccecceccsscccccccccccccccecces 33 | 1,005 | cy | 89 (1) Cy | (1) 
Ferrous metals and products.......seceeeecceceseces 331-32, 3398-99 | (*) S) (1) (1) | (1) (1) 
Nonferrous metals and productS....csescccccsceseces 333-36 | (1) (1) () 57 32 Cy 
i | i 
Fabricated metal product. ..ccessccccceccenccccceeees 4 | 570 | 67 115 (1) | (ly (1) 
Machiae#ry ec cccccccccccccccccccccccccccccccccccccccece 35 | 7,879 | (1) 653 (1) | 899 5,518 
| 
Office, computing, and accounting machines......... 357 (1) | (4) | (ly (ly | (1) (ly 
Other machinery, except electrical...ccccccescesess 351-56, 358-59 | ct) | (1) (ty 214 | () (4) 
| | 
| | 
Electrical equipment. ...csccececccccccccccccccccecess % | ‘ead 387 515 585 | 1,328 9,110 
Radio and TV receiving equipment.....sseceeeceesece 365 (1) () 17 0 85 () 
Communication equipment....sccecseccceccccccccceces 366 5,775 | a5) 195 (1) 655 4,622 
Electronic components...cecsccccccccccccccccecceees 367 1,803 | (}) (') (ty (1) (1) 
Other electrical equipment.....ccccccecccceesscsees 361-64, 369 Wy) (1) (1) (1) (1) (1) 
Motor vehicles and motor vehicles equipment.........- 371 4,962 (ty 2 (1) | (1) 4,660 
Other transportation equipment.....ccsceccccccceseces 373-75,379 () (}) 15 (1) } (1) 70 
Aircraft and missiles... .ccsecccccccccccccccvecceses 372,376 14,045 () 140 (1) 962 12,517 
Professional and scientific instruments.......seeee0s 38 4,047 (1) 302 347 (1) 2,625 
Scfeatific and mechanical measuring instruments.... 381-82 (1) ()) (1) (1) (1) 1,089 
Optical, surgical, photographic, and other 
SGDOTURNNE Gs oc cccccccccccccccocccccccccccccocccess 383-87 (1) (1) (1) (1) (1) 1,537 
Other manufacturing industries.......cceccccccccecess 21,27,31,39 (1) 38 93 72 (1) (1) 
07-17,41-67,737, 5 \ , 
Nonmanufacturing industries....ccscccsccccecccsccssecs 739,807,891 y 2,168 525 532 (*) 405 (*) 


IWot separately available but included in total. See general notes. 


SOURCE: National Science Foundation. 
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1982 


Table B-4. Funds for resear and developwpent by industry, size of company, and size of R&D orogam: 


12 


| R&D size of program ‘thousands of dollars] 
Industry and size of company SIC code Less than | $200 to $1,906 to $10,000 to $109,000 or 
Total £200 $999 $3,999 $99,999 more 
Webel cs6dccccccecevesccscncevesccevesesesesees |osseseesocvecetess $58,960 $480 $73? $3,305 $10,662 $43,775 
Food and kindred product6....-+cccccceccccececeseeeess 20 () @) 29 186 521 0 
Weatiles and aupatele ccccecccevocscovecvcccevecoveses 22,23 (4) (4) is 67 32 0 
Lumber, wood products, and furmiture....sseccceecsess 24,25 159 9 13 54 84 0 
Paper and allied products... -ccsccccecer-sececcceees 26 626 2 16 qi) 245 (ly 
Chemicals and allied productS...ccccsecscecseseccsses 28 6,588 43 62 269 1,967 4,247 
Industrial chemicals. .cccccccccccececcescccsececess 281-82, 286 3,191 6 26 91 791 | 2,276 
Drage and medicines.....scccscccccccccccccccccceces 283 (1) () 13 (1) | B66 (1) 
Other chemicals....sssecccecccccceccccccccccesccecs 284-85, 287-89 (4) (1) 23 (ly | 310 | (1) 
Petroleum refining and related industries.......es+++ 29 cl) (4) 2 17 298 | 1,775 
Rubber PTOPECES..cccccccccccccccecccccccccccccccccess 30 (1) (1) () (1) | ct) | (1) 
Stone, clay, and glass productS...csccccccccceccceres 32 ch) () 17 51] 417 0 
Primary metals..cccccccccccccccccccccccccccscsccceece 33 1,005 7 17 173} $31 | 278 
| } 
Ferrous metals and product6....ccccccccccccsceceees 331-32, 3398-99 (’) cy 14 82 | 20 278 
Nonferrous metals and product6..ccccccceccseccesses 333-36 @) (1) 3 91 211 | 0 
| 
i | 
Fabricated metal product@...sescscccccccceccccccveces 34 570 26 36 150 358 | 0 
Machi ery ccccccccccccccce veccccccccccccecccceccccsoes 35 7,879 104 184 638 1,361 | 5,592 
Office, computing, and accounting machines....--++-+ 357 () .) 42 191 65! 4,529 
Other machinery, except electrical..cccsecceccesess 351-56, 358-59 Cy) (1) 142 447 711 1,063 
Electrical equipment..ccccccccccccccscccesesccseseses 36 11,925 52 116 484 1,737 9,536 
Radio and TV receiving equipment.....secccesseccegs 365 () () iS (1) ct) () 
Communication equipment...ccccccccccccceseceecseses 366 5,775 13 28 102 424 5,208 
Electronic COMPONeENtS..cccceccccccccccsessssccesece 367 1,803 17 29 138 718 901 
Other electrical equipment....ceerccccccesceceseses 361-64, 369 (1) CQ} 44 (1) (1) (1) 
Motor vehicles and motor vehicles equipment....eceeee 371 4,962 5 | 13 29 225 4,69! 
Other transportation equipment..ccccscccccccssccesses 373-75,379 (’) (1) (1) 7 ()) 0 
Aircraft and missiles..ccccccccccccesccsceses cessess 372,376 14,045 2 | 11 193 418 13,422 
Professional and scientific instruments...eccececeees 38 4,047 25 80 360 49? 3,090 
Scientific and mechanical measuring instruments.... 381-82 (4) (1) 43 (1) 337 (1) 
Optical, surgical, photographic, and other 
SGRCCURERESs occ cccccccccccoccoccecocccoesoccocoece 383-87 (1) (1) 37 (1) 155 (1) 
Other manufacturing industries...ccccccseccescceceees 21,27,31,39 (1) (1) 21 117 351 ) 
Nonmanufacturing industries.....ssccseeesess 07-17,41-67,737, i 2,168 104 73 331 1.248 ae 
eee ** ee eeeeeeeeee 739,807,891 ° i,e S14 
‘ 
Distribution by size of company 
(based on number of employees) 
Lees than 1,000. .cccccccccccccccccccccccccccccccccces | ccccesccccccccsece 2,485 467 594 1,128 296 0 
Bo GRD CO OGRc ccccccccnccccocccccceccccecceccoccecce | cccccceccosccecese 3,483 (1) () 1,336 2,018 0 
S.GRD Co B,TiBaccccccccccccccccscnscccceccccccccccese | concccsescecesocs 3,331 (‘) aly 502 2,126 688 
SOEED Co TTR ccccccccvcccccccccccccoccoccccescees | cccosccecessaceese 7,959 0 (1) (1) 3,856 3, 808 
SOD OF Gee cccccccccnssncccscccaccccecccccceccees | cacceccccccesoeans 41,701 0 (') (Q) 2,366 39,279 


1 
Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 


Table B-5. Company funds for research and development by industry and size of company: 1957-58, 1963, 1947, and 1971-82 


[Dollars in millions] 


Industry and size of company SIC code 1957 1958 1963 19467 1971 1972 | 1973 | 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Totals eecceecccecccccccceccccccereccccccccccceces | seccceseccccsesecs | $3,396 | $3,630 | $5,360 | $8,020 | $10,654 | $11,535 | $13,106 | 314,667 | $15,582 | $17,436 | $19,340 | $22,115 | $25,708 | $30,476 |$35,428 | $39,901 
Distribution by industry 
Food and kindred products....sccccccccccccccccscccccces 20 7% 77 Cy 181 238 258 268 297 () (4) cj) () (4) @) 636 745 
Textiles and apparel...ccccccecccccccccccccccccccccccccs 22,23 14 20 cl) (1) 59 61 63 (1) Cy) () «) «) (1) () 116 125 
wumber, wood products, and furniture. .ccccccccccccccccs 24,25 14 12 (4) 12 (1) a5) (1) (‘) 88 106 123 126 139 148 161 is9 
Paper and allied products.....csccccccccccccccccccccccs 26 35 42 69 @) (1) () (*) () cy () q@) «) @) 495 566 626 
Chemicals and allied products..ceccsccsccccccccccccccce 28 616 666 1,004 1,297 1,648 1,741 1,°13 2,236 2,490 | 2,751 2,907 3,250 3,692 4,264 5,205 6,155 
Industrial chemicals.....ccccccccccccccccccccccccccces 281-82, 286 423 443 662 785 850 860 936 1,105 1,173 1,275 1,387 1,473 1,617 1,856 2,393 2,769 
Drugs and medicines....ccccecscccccccececccces pensese 283 104 126 207 cd) (ly (1) () (’) (1) @) (') (*) q) 1,756 | 2,064 2,531 
Mher chemicals...cccccccccccccccccccccccccccsccccece 284-85, 287-89 89 9? 135 c*) ‘.) (4) (1) (}) cy (4) cy) (4) (4) 653 74? 855 
Petroleum refining and related (ndustries.....cccceeeus 29 200 234 296 355 488 454 485 603 cy) 715 842 939 1,109 1,401 1,780 2,002 
Rubber products...cccce-ccccccccces (ecsvecesenseaeeeace 30 70 68 ill 160 221 255 280 cy (4) cy) (') cy) cy (1) 598 671 
Stone, clay, and glass products... ccccccccccccceccceces 32 (1) (hy 97 134 183 168 184 203 () (4) (’) () (') 363 411 418 
Primary metalsec.cccccccccccccscccccccccccccccccccccces 33 103 117 174 234 266 264 297 350 422 481 494 497 539 594 702 727 
Berrens astale and products. cccccccccccccccccccccsccs 331-32, 3398-99 63 78 105 134 142 144 159 q) 211 252 261 271 305 338 415 446 
Nonferrous metals and products ’..cccccccccccccccccees 333-36 4a 39 69 100 124 121 138 () 211 229 233 226 234 256 287 281 
Fabricated metal products.....eee peeseuenbeeensessaese 34 97 105 129 151 230 243 279 299 297 322 342 348 414 501 545 512 
Methd OO88 0604460 0600s006600sessbeesesecneseusseaneeus 25 397 438 709 1,004 1,545 1,758 2,120 2,473 2,687 | 2,955 3,403 3,901 4,490 5,254 6,124 7,020 
Office, computing, and accounting machines.......eee 357 (3) (3) | (3) (3) (3) (ty (1) (') 1,734 | 1,893 2,220 2,556 | 2,958 3,436 3,847 4,717 
Other machinery, except electrical. cecccccccccccccecs 351-56, 358-59 (4) (4) | (*) (*) (4) (4) (4) (4) (4) (4) 1,183 1,345 1,532 1,818 2,277 2,303 
Electrical equipment...ccccccccccccccccccccces sae Seeee 3 608 632 1,017 1,571 2,131 2,313 2,491 2,704 2,798 | 3,081 3,238 3,741 4,515 5,431 6,409 7,336 
Radio and TV receiving equipment..ccccccceccccccccces 365 O) (>) (5) (1) (1) (1) (1) (‘) @) 52 85 102 192 346 358 397 
Comminication equipment..cccceccccccccccccccccccceces 366 |) : : ; { 1,165 1,251 1,287 1,328 1,418 1,559 1,763 2,049 2,367 2,975 3,594 
Electronic components... spacaneeedneeasncasaesaacs 7 if 7% ane te 930) 61,252 205 260 306 (ly (1) qd) as) (1) |} 1,165] 1,212 1,411 
Other electrical equipment. ccccccccccccscccsccesecsecs 361-64, 369 378 379 453 a) as) (1) (Cy) «!) (1) ()) @) (1) @) 1,553 1,864 1,933 
~ 
Motor vehicles and motor vehicles equipment...ccccccecs 7i | . 1,661 2,020 2,101 2,022 2,395 2,887 3,38) 3,780 4,300 4,219 4,361 
ther transportation equipment.ccccccccccccccsscsccseces 373-75,379 1) st 10 799 996 1,06! i 33 40 43 (1) () () (1) 88 80 90 
Aircraft and missiles...ccccccccccccccccccccccccccccecs 372,376 299 333 452 1,138 1,017 978 1,154 1,278 1,285 1,418 1,547 1,823 2,201 2,570 3,440 3,895 
Professional and scientific instruments..ecscccsccecces 38 140 157 202 353 583 678 801 908 1,001 1,168 1,350 1,668 2,012 2,456 2,978 3,401 
7. 

‘= | Scientific and mechanical measuring instruments...... 381-82 s9 63 53 67 120 151 175 211 251 309 405 560 747 1,001 1,235 1,429 

Cc” Optical, surgical, photographic, and other 
peer | {NST FUMENES..ccccccccccccccccccccccccccccccccccceces 383-87 81 94 149 286 463 527 626 697 750 859 945 1,108 1,265 1,454 1,743 1,972 
: Other manufacturing industries....ccccccccccccccceccecs 21,27,31,39 i9 33 52 88 an) (ly cy () 198 212 204 266 288 339 41 478 
, Honmanufacturing industries.scccccccccccccccccsccccccce ot ee aol ok ) (ly 55 85 172 252 277 299 305 425 47i 541 702 859 | 1,037] 1,048 1,180 

Distribution by size of company 

pa (based on number of employees) 
ie] 

Less than 1,000. ccccccccccccccccccccccccccccccccccccece | cccccccccccccccece 4375 299 425 459 565 603 633 691 949 1,085 1,145 1,226 1,375 1,711 1,880 1,960 
1,000 to 4,999. cccccccccccceces eodccncccccesencscccvecs | cocesecccesnecence 406 440 596 666 828 843 891 992 1,132 1,231 1,289 1,586 1,893 2,257 2,586 2,838 
5,000 C0 9,999. seceveeceeeeecerecececcesesscsssceesees | sessecessssseecees fy gy . 642 956 890 981 1,116 1,190 1,334 1,439 1,310 1,463 1,596 2,369 2,666 
10,000 £0 24,999. cccccccccccccccccecccccccccccccccccses | cccccccccccccccce 2,615 2,891 4,338 }e 254 8. 303 1,540 1,731 1,986 2,262 2,325 2,583 3,203 4,012 4,867 5,537 6,514 
25,000 OF MOTes cecccccccccccccccccccccccccecccccceccecs | ccccccccccccccccce I , , 7,659 8,868 9,882 | 10,049] 11,461 |] 12,884] 14,790] 16,965 | 20,045] 23,056] 25,922 
Note: Company funds include all tunds for industrial R&D work performed within company facilities except funds provided by the Federal Government. Excluded are company-financed research and development contracted to 


outside organizations such as research institutions, universities and colleges, or other nonprofit organizations. 


Not separately available but included in total. See general notes. 

4Stc codes 3398 and 3°99 included in the nonferrous metals and products group for 1957-63. 
Data not tabulated at this level prior to 1972. 

Vata not tabulated at this level prior to 1977. 

Included in the other electrical equipment group. 

Estimated bv the National Science Foundation. 


SOURCE: National Science Foundation. 
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Table 8-6. Company funds for research and development by 


[Dollars in sillions] 


industry and size of company: 1982 


Industry 


SIC code 


Companies with totel employment of-- 


Less than 1,000 to 5,000 to 10,009 to 25,000 or 
Total 1,006 4,999 9,999 24,999 mere 
Tovrale cccccccccccccceccccccccccceseeseseesesess | coecccecescesesece $39,9C1 $1,960 $2,838 $2,666 $6,514 $25,922 
Food and kindred product... ccccccccccccccecesesesess 20 745 24 73 116 235 298 
Textiles and apparel. ..cccccccccccccccccccccesesseses 22,23 125 i8 22 25 4 25 
Lumber, wood products, and furnil ure. .cccccececcesess 24,25 159 () 32 26 cy) cy 
Rages and GbBled puaksstecccocccsccocccccccccoscococe 26 626 18 55 31 cy «) 
Chemicals and allied product. ..ccccccccccccsccsscces 28 6,155 208 656 84) z,110 2,340 
Industrial chemicals... cccccscercceccccceccseceses 281-82, 286 2,769 68 137 329 455 1,779 
Drugs and medicines....cccccccccccecsecccccsecceses 283 2,531 cy 310 424 1,442 (1) 
Saber chanlesiteccocccvececcccccoocecscoesosseesecs 284-85, 287-89 855 (4) 210 88 212 (1) 
Petroleum refining and related industries....ccccesss 29 2,002 a) 19 ()) 279 1,680 
Rubber products. .ccccccccccccccccccccccccccccccsccsccs 30 671 79 100 50 119 323 
Stone, clay, and glame produciseccccccccccccccceveces 32 418 22 31 a) 238 «) 
Primary metals..cccccccccecccescccesesssesesesseseses 33 727 % 86 99 69 4% 
Ferro:s metals and product. .cccccccsceresecesceses 331-32, 3398-99 446 9 53 42 37 304 
Nonfe rous metals and productS..ccccccccccccccceces 333-36 28) 27 33 57 32 132 
Fabriceted metal product S..ccccccccccscccssccsesesecs 44 512 67 95 105 71 173 
Machinery ccccccccccccecccccccccccccccecccecccccsceces 35 7,020 482 626 311 891 4,710 
Of fice, computing, and accounting machines.......++ 357 4,717 cy 318 cy 318 3,830 
Other machinery, except electrical. ....cesseeseeees 351-56, 358-59 2,303 (4) 308 (*) $73 880 
Electrical equipment. .ccccccccscccccccccscccesseseess % 7,3% 360 384 430 923 5,239 
Radio and TV receiving equipment......ese -eseeeeees 365 397 (4) 17 ) 85 (4) 
Communication equipment. ..ccccccccccscccccscerecces 366 3,594 88 Bs 94 257 3,071 
Electronic COMPONENTES. ccccccccccccsecesesssessesess 367 1,411 101 110 272 335 593 
her electrical equipment....cccccccccccccccccccccs 361-64, 369 1,933 (’) 173 64 246 qc) 
Motor vehicles and motor vehicles equipment.......... 371 4,%61 (1) 23 4) (1) 4,152 
Other transportation equipment. ....ccsccccecscesceses 373-75,379 90 9 15 () (1) «) 
Aircraft and missiles. ccccccccccccccesscssesesesesess 372,376 3,895 13 45 55 473 3,308 
Professionxal and scientific fastruments.....ssseeeess % 3,401 316 259 212 416 2,198 
Scientific and mechanical measuring instruments.... 381-82 1,429 184 181 69 ()) q)) 
Optical, surgical, photographic, and other 
UaSt TUMORS ccccccccccccoccccccccecoccccescccecees 383-87 1,972 131 78 143 () q') 
Other manufacturing indust ries..cccccccccccsccscceses 21,27,31,39 478 37 99 72 117 153 
07-17 ,4i-67,737, } 
Nonmanufacturing Iindustr: €8.ccccccccssecessesecsceces 1,180 2% 217 222 175 329 


739,807,891 


Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 


° a pacee Sesess s seveiopment (erformed by foreign affiliates of S. domesii ompanies 
‘side t he te tates Dw Seiected i just Try Fia-s 
bollars in millions] 
T 
Indust rv SIC code 1974 1975 | 1974 1977 i978 i979 198 i9sl 1982 
Fatale covcvccccocccccococecccosesecessosocossoeeeee | cccvcccccooooosooe 1 Oh Oe ns 1,659 1$1,877 1$2,209 152,754 | $3,165 1$3,393 3,113 
f and Kindred product $.cccccccccccescccsescesesesseces 2 27 23] 9 3 43 51 54 62 65 
hemicals and allied product S-ccccccccccscccecesccesceses 28 208 269 | 312 332 95 50 603 715 713 
strial and ther heal -alscccccccccccccsesesssseseses 281-82, 284-89 BZ as | 108 133 151 199 245 87 5 
ent Gil Geebeiiicedescedenesesdnbeséseusevereeuscsae tl 283 126 | 204 199 244 301 57 428 40 
' 

Petroleum refining and related industries...ccccccccceces | 29 (2) (4) (+) (+) (-) (7) 141 194 135 
Stone, clay, and glass Product Se ccccccccccccccccccccccccs | 32 7 >| (+) (2) (2) (4) 21 18 7 
Primary met alsecccccccccccccccccccccccccccceccccccccccccs | 33 3 9 | 12 9 9 i il 9 10 
Fabricated metal ppaducBhcccoccccccoceccccccecocceccccces I 4 “) (2 | 22 24 23 { (3) 30 28 
Ma si csvesarosonereensecereenseseeceweceseveweesewers | be) 258 331 352 Sil 4 su 599 612 469 
tlectrical equipment ccccccccccccccccccceeccosceeesssesese bia 28 245 278 | w 382 445 451 ~ 449 
Flectroni OMPORERE Be ccccccceccccccoccccesesecoseseeese | 37 4 7 3 | 13 17 25 9 4 38 
ther electrical gl PMEN « cocccccccccccccoesesesesoeos 361-64, 369 (3) 3) 6 5 9 l 11 9 YM 

Radi and TV receiving equipment ; mm nication 
CQULPMER o cccccccccccccccccccocccocosceocoocccococcccs 65-66 | (3) sy (3) sy (3) 3) 3 (3) 3) 

| 
Transport at lanes ccccccccccsccoccccosccecocecceccecocoooess 37 416 412 a4 538 640 R74 1,02 RAS hs 
Motor vehicles and other transportation equipment... 371,373-75_379 364 373 423 514 (3) 3) (3) (3) (3) 
Aircraft and missileseccccccccccccscccccccccccccccccces 72,376 42 | 99 | 41 44 (3) (3) (3) (3) (3) 
rofessional and scientific instruments. ccccccccccccceces 3m 9 49 69 91 121 156 186 23 37 
ther manufacturing Indust rlesccccccccccccsccesessesesess 21-27, 30-31,39 iil 105 137 145 18] 213 139 156 15 
Nonmanufacturing indust riese.ccccccccccccccccccscesceecess 7-17 ,41-67,737, ; 4 4 ~ 12 5 | sa 1 
199 8 
oad Lt Se Ss Re ee Oe | 


Not Nata are reported in current '.S. dollars. 
hased fata obtaines from the top 200 U.S. 84D performing companies. 
. fed i t he ther manufacturing industries group. 
Not separately available but incleded tn total. See general notes. 
SOURCH National Scie e Foundation. 
Table 8-8. Company funds for R4D performance by selected industry 1982 actual and 1983 projected 
[Doilars in millions] 
— ——— eee — —- -> 
Industry SIC code Actual 198, 1983 (projected) 
—— — ee — 
TOC Ale cocccccccccesececsececesesecesecesesees | eeccccceeecesees $39,901 $41,967 
hemicals a tllied product Se cccccccccccccscsesese a) 6,155 6,31 
Industrial chemical seccccccccscccsesesesesesvsess 281-82, 286 2,769 2,+/1 
Machi meV cc cccccccceseesesesssessseesseseseseseees %$ 2 7,813 
Electrical TTTTITITITILTITITTT TTT 36 7,3% 7,715 
Communication equipment ccccccsccesccsenssceseeess Job 3,594 4,717 
Motor vehicles and motor vehicles equipment. .cccces 371 4, Yl (') 
Aircraft and missiles.ccccccecccccccsessesecseseess 372,376 3,495 3,839 
All ather Indust eles. cocccccccccccccccceccccccesece | cocccccccceeeees 11,134 11.716 
a . = = . suatinimennel 


Not separately available but tncluded in total. See general rotes. 


SOURCE: National Science Foundation 


15 


9L 


Table 5-9. Federal funds for research and development by industry and size of company: 1957-58, 1963, 1967, and 1971-82 


[Dollars in sillions] 


Industry and size of company SIC code 1957 1958 1963 1967 1971 1972 1973 1974 1975 1976 1977 i978 i979 1980 1981 1982 
Total. cccccccccccccccccsccvcccccccccocccoccccccccs | cocccccocecceccoce $4,335 $4,759] $7.270 $8,365 | $7,666 | $8,017 | $8,145 $8,220 $8,605 $9,561 | $10,485 | $11,189 | $12,518 | $14,029 | $16,382 $19,059 
Distribution by inca .strv 

Food and kindred products......csceccccececcccccccccees 20 a) . (2) 2 2 1 i 1 @) @) @) @) (2) (2) (2) (2) 
Textiles and apparel >......sccecceccencecvcccccccceress 22,23 @) @G) (@) @) 1 i 1 @) @) @) @) @) @) @) @) @) 
Lumber, wood products, and furniture3.....sccececcceees 24,25 @) @G) @) 0 () @) @) @) 0 0 0 8 0 (@) 0 0 
Paver and allied products. ....cccccccccceccccccccsccces 26 c) 0 0 @) @) 2 () @) @) @) @) (-) @) @) () c 
Chemicals and allied products. .ccccvccccccccccccccccess 28 89 126 2a 210 184 189 203 214 2% 266 295 330 346 372 421 433 
Industrial chemi cals..ccccccccccccucscccccccccccccese 281-82, 286 80 110 146 181 159 171 183 194 218 249 281 325 M5 Ml 409 422 
Drugs and medicines. ...s..:cccccccceccecccccccccccees 283 a) 2 . @) () (2) @) (2) @) (2) «@) () @) @) (2) @) 
Gober Gheahedite<esecececesesesseeseesseseesoccesses 284-85, 287-89 ‘ 14 79 (2) (2) (2) (2) @) (@) (2) @) (@) (2) @) (2) (2) 
Petroleum refining and related industries......csscccess 29 il 12 21 16 17 is 14 20 @) $2 76 121 153 151 (2) @) 
Rubber puadeathc cccccccccecccocceccocccesesossooscecces 30 37 1 “6 22 69 123 146 @) () (2) @) (*) (?) (2) @) () 
= Stone, clay, and glass products...cccccccsvcccccccecess 32 @) (*) 3 2 10 14 15 14 @) @) @) (@) @) () @) @) 
c Preiasry G8talsec cccccccccccccccccecccccccccoeseocooocece 33 5 14 10 A 6 i2 il a 21 26 4s 63 95 135 176 279 
Ferrous metals and products +-ceccsccesseceeseccccecs 331-32, 3398-99 1 2 2 1 2 3 ‘ @) 3 ‘ 23 43 70 105 () (@) 
c Nonferrous metals and product#*....sscceccccccccccccs 333-% - 12 8 6 . 10 7 () 17 22 21 20 25 30 @) (?) 
Fabricated metal products. cccccccccccccccccccccsscccese 34 38 57 24 13 ll 12 13 14 27 36 44 36 41 49 80 $7 
Machinery ccecccccccccccccccccoccccccccccccccescoseseeee 35 272 343 250 322 315 401 429 Sil $09 $32 477 382 335 647 694 8s9 
Office, computing, and accowuting machines.....uscees 357 O) () O) 0) ©) (*) @) (@) 486 509 435 327 2% @) (2) (2) 
: Other machinery, except electrical..... saniesecansens 351-56, 358-59 (*) (*) (*) (*) (*) (*) (*) (*®) (*) (*) 42 55 9 (7) (?) (*) 
Electrical equipment. cccccccccccccccccccccccccceseocece % 1,196 1,237 1,849 2,2%6 2,258 2,367 2,410 2,307 2,307 2,555 2,648 2,766 3,309 3,744 3,920 4,590 
Radio and TV receiving equipment..........s00+5 seceen 365 7) (7) (7) (2) (2) (2) (2) (2) (2) 0 il 28 53 210 (2) (?) 
Commnication equipment...cccccccccscscceces TTT TTTT 366 1,417 1,362 1,137 1,057 1,093 1,166 1,2%6 1, 1,657 1,783 2,181 
Electronic COMpOnents..sscsccccececsccecccccccecceces 367 ons 15] 1,209] 1,495] 1,679 { 125 146 184 (2) (2) (2) (2) (a) 3a? 361 392 
Other electrical equipment......... puesencotecensesee 361-64, 369 678 722 640 (2) () (*) (2) (2) (2) (2) (2) (2) (2) |] 1,495 (2) (2) 
Motor vehicles and motor vehicles equinment......sssee0s 371 293 385 288 318 383 471 498 729 655 $87 601 
Other transportation equipment....scccccccccscccecscees 373-75,379 190 296 298 360 309 { 26 39 47 47 (2) () (@) () () (*) (*?) 
Aircraft and alacileseccccccccccce cocccccscccccsccocce 372,376 2,275 2,276 4,261 4,531 3,864 3,970 3,899 4,000 4,428 4,921 5,486 5,713 5,840 6,628 8,528 10,151 
Professional and scientific instruments....cccccccccces 38 109 137 81 189 164 161 160 167 172 163 221 330 493 573 637 646 
Scientific and mechanical measuring instruments...... 381-82 80 93 16 37 14 13 1! i0 is, is 47 110 203 350 () (2) 

Optical, surgical, photographic, and other 
imSt rUMENTS..cceees TTT eccccccccce eccccese PrrTiTity 38 4-87 29 44 65 152 150 168 149 157 157 148 174 220 290 223 (*) () 
Other manufacturing industries...... penuneuesescees vee 21,27,31,39 r% 72 3 (2) (7) (2) (2) (2) 7 5 39 0 0 25 (2) (7) 
Nonmanufacturing tadustries s..scsssseeeeeee sssccsccsee | OPN sees i 0 62 199 387 452 431 416 463 310 375 417 $27 68! 779 858 ons 

, . a 
Distribution by size of company 
(based on number of employees) 

Less than 1,000. ..ee6 COCO OSE CO COCO EESEEEEEEEEEEOESEEESS | CKSEESECeeeeeenec® 167 a2} 194 228 318 326 307 %? 273 799 208 212 sae 354 424 $25 
1,000 to 4,999. ..ccee TrTTITITTtT Te CO eee erecesceseresess | seeseseceseseeeees 226 202 425 351 367 372 357 378 253 270 237 345 $90 444 562 645 
5,900 to 9,999. .cccccces Coe eee eeeeeeeeeeeseeeeesesess | Seeeeesesesesesese a 251 214 186 187 230 288 313 390 241 228 432 619 665 
10,000 Co 26,999. cccccccccccececss CO Cooeereeeeceececese | coccssesesececesees 3,962 4,324 6,651 1.5% ? 619 505 430 371 548 835 1,075 1,179 1,150 1,225 1,445 
99.080 OF 800s coccesccccscccascsonscccsscccesescecoces | ccccccescooceccess , 706 6,516] 6,789] 6,815] 7,420] 8,130] #815] 9.316] 10,132] 11,668] 13,551] as l7ze 


Less than $9.5 million. 

Not separately available but included in total. See general sotes. 

,for 1957 and 1958 textiles and apparel and lumber, wood products, and furniture are included in the nonmanufacturing industries group. 
<5IC codes 3398 and 3399 included in the nonferrous metals and products group for 195)-63, 

, Data not tabulated at this level prior to 1972. 

,Vata not tabulated at this level prior to 1977. 

g included in the other electrical equipment group. 

Estimated by the National Science Foundation. 


1 
2 
3 


SOURCE: National Science Foundation. 
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Table B-19. Federal funds for research and development by industry and size of  -ovpany 1982 
[Dollars in sillions! 
Companies wit totel employment of -- 

saductey SSE cote Less than | 1,000 to 5,600 to 10,000 to 25,600 or 
Total 1,000 4,999 9.999 24,999 Bore 
Total. cccccceccesess cecccccccccsecsccessoces | ecccccccccesessees $19,059 $525 $645 $665 $1445 $15,779 
Foud and kindred products. .....cccccesseccecesseesees 20 @) (*) 0 2) (#4) 0 
Textiles and apparel. ..cccccccccccccccscsccesereceses 22,23 a) «) (') (*) ie) 0 
Lagsber, wood products, and furniture. ...cccccccccccss 24,25 0 0 0 0 0 0 
Paper and slifed product. ..cccc. ccccccccccccccececes 26 0 0 0 2 0 0 
Chemicals and allied product6...ccccccccceccccecccess 28 433 c) «) (7) cy 7 
Industrial chemi cals...ccccccccccceccecsevccseceess 281-82, 286 422 c) cy) c') «) q) 
Drugs and medicines. ..ccccccccccccesccccecscccesese 283 c) 0 (*) 0 cy) cy 
Other chemicals.....-- sdseueensececeussueuseasunese 284-85, 287-89 (') (') 0 0 rt 0 
Petrolem refining and related industries.....-cccess 29 a) 0 0 «) c) 
Rubber product'$....cccccccscccccccccccceveccccccece:= 30 «) (') () (') (1) (1) 
Stone, clay, and glass product6<cccccccccccccccccessc 32 cq!) 0 0 9 () 0 
PEERY G8ARSccccccccccccccccccccececccccccoccoocoes 33 279 (4) 2 «) ()> (4) 
Ferrous metals and product$......cccccccscccccscces 331-32, 3398-99 @) 0 (1) qc) (1) (1) 
Nonferrous metals and product $...cccccccccccecceses 333-% c) () «) 0 ) ct) 
Fabricated metal products. ..ccccccccccccccesecccseees ye $7 0 20 c) «) «) 
Rachiasdycccocccccceccececcooccescocecocccecoocoecore 35 859 () 27 «) 8 808 
Office, computing, and accounting machines.......+- 357 c) qty qa) 0 () c') 
Other machinery, except electrical. ....ccccccccceces 351-56, 358-59 (*) cy) () «) cy c') 
Electrical equipment. .cccccccccccescceseceecesesesess % 4,590 27 id! i155 405 3,871 
Radio and TV receiving equipment...ssccccceseecssess 35 c) () 0 0 0 cy) 
Commeaication equipment. ..sccscccccccecceecsseceses Yon 2,181 q') 18 c') 398 1,551 
ELEct Tronic COMPOMENE Ss cccccccccaccesseeseseeeesress we? 39: q'y cy q'y cy ay 
Other electrical equipment. .ccccccccccccccscecscess 361-64, 369 qi) 5 cy) «) (4) «') 
Motor vehicles and motor vehicles equipment......ss«. 371 694 cy) 0 cy) cy $08 
Other transportation equipment ....ccccccccececseccces 373-75,379 ch) (') 0 0 (*) () 
Aircraft ard @iasiles..ccccccccccscccescccccesieceees 372,376 1G, 144 a) 9 (4) 489 9,210 
Professional and scientific inst rumen.s...ccccccccees 3% 46 (') 4) 135 (4) 428 
Scientific and mechanical measuring instruments.... 381-82 Gg as) a) «') a) (4) 

Optical, surgical, photographic, and other 
SQSOTURERESc coccccccccocccccccoccoccoccoocooccccce 383-87 (1) (1) (1) q4) 0 (4) 
Other manufacturing Indust rles..scccccccccccccccseess 21,27,31,39 c) 1 0 0 q') q) 
Nonmanufacturing Industries...cccccccsccccccccccccees 07-17,41-67 ,737, 9R8 289 315 q) 230 «) 


Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 
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Teble 8-12. (Undustry-sedsinistered tederal ly . 
fended research and developeent ceaters-- 
composition of work force end tunds by 

cherecter of work 198! -82 


[Dellers in cililions! 


ltee 1961 1982 
Total B&D funds’......... $1,385 $1,493 
Basic research. ...«.««++ d337 i>) 
Applied research....... 2298 (3) 
The we lopment... cccceees 2950 (7) 
January 
1982 ive} 
Ful i-tige-equivalent 84D 
ecietiste and engineers 8.330 6,057 
Search 
1981 1982 
Total employment .....-+.+ 23,6273 75,100 
i 


All of these funds were devoted to Federal 
RAD activities. 
2Detailed data for 1981 were eetiusted based 
wpon (a) date ectually reported fur 19681 and (b) « 
revised total reported in the 1982 survey. 
te not collected for 1982. 


SOURCE: WSetional Science Poundat ion. 


Table B-13. 86>perforsing compantes in sanefactering and 
nonmanufaectering industries by size of compeny: 1982 


Number of compaentes reporting 
RAD funds 
Size of cocpeny 

(based on sumber of employees) — Renesas 
Total fecturing facturing 

Vatele cocccccccccescecccssececess 13,679 cy «') 

Leese than 1,000. ..cccccccsssceseecesess 212,500 «') cly 
1,000 £0 6,999. cccccccccesceseesseseses Tes 693 92 
5,000 Co 9,999. cccccscccccccccccecscees 215 ime u 
10,060 €0 26,999. ccccccccccccccecececes 1% 172 24 
25,000 OF MOTEs cosscccscscscceesecesess 133 121 12 


tact separately available bet incleded in tote!. See general notes. 

Estimated by the Census Bureau based on the 1981 survey of companies 
with fewer than 1,000 employees. This figure is not comparable to estimates 
published in earlier volumes due to a change in the estiasting procedure 
weed to derive this oumber. 


SOURCE: Wational Science Poundat ion. 


Table 8-14. R8éD-performing companies with 1,000 or more employees by sire of company and RAD program: '98) 


Size of RAD program [Dollars in thousands! 
Size of compeny _— 
(based on cumber of employees) Lees than $200 to $4,000 to | $10,000 to $109 ,000 
Total $200 see $9,999 $99, 999 ot more 
Tot@le cccccccccccssccccsceccesese 1,329 125 753 se 326 ae 
1,000 CO 6,999, cccccccsseesssssseeseecs 785 105 209 375 ay 9 
5,000 Co 9, WV. cccccccesesesuscesececes 215 13 28 %5 i) « 
10,000 €O 26. F799. cccsssescecesesesseees 1% . ! 57 ior 22 
25,000 OF BOTH s cccccccecceeeceseseeeess i33 ’ o| 12 $e 69 

— 


SOURCE: WSational Sciesce Foundation. 
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Table B-17. Net sales of R&D-performing companies by industry and size of company: 1981-82 
[Dollars in millions] 
1981 . 1982 
Indust rv SIC code Companies with total employmeat of-- Companies with total employment of-- 

Less than 1,000 to 5,000 to | 10,000 to | 25,000 or Less than 1,000 to 5,900 to {10,000 to 25,000 or 
Total 1,000 4,999 9,999 24,999 more Total 1,000 4,999 9,999 24,999 more 
Totalecsccceccccccscccccccerccvcccccccccecces | cesesccccccecccees | $1,787,401] $135,587 | $185,905] $159,676 | $392,531 | $913,701] $1,751,781! $132,162 | $179,011 | $155,266 | $381,070 $904,271 
Food and kindred productS.ccceccccccccccccccccescees 20 174,216 11,437 23,004 26,925 76,774 36,077 170,231 10,671 22,037 25,851 71,223 40,449 
Textiles and apparel.....-.-- oenseneusneeeseesesees 22,23 29,506 2,968 5,059 5,235 8,619 7,626 26,792 2,743 4,482 4,787 7,905 6,875 
Lumber, wood products, and furniture. ccccescccccecs 24,25 19,240 2,335 4,364 () 3,688 (1) 18,294 () 4,041 3,942 Q) (1) 
Paper and allied productS.ceesseseees oseceseneseces 26 54,511 2,885 8,611 2,899 20,416 19,700 53,331 2,825 8,155 2,893 20,200 19,258 
Chemicals and allied products.......... jateees esses 28 155,504 10,456 17,887 22,054 40,470 64,637 157,957 10,601 20, 366 22,356 40,824 63,810 
Industrial chemicals.cccccccccccccccccce Seeceeese 281-82, 286 86,281 3,245 4,862 13,733 14,579 49,863 82,069 3,095 4,620 13,661 13,206 47,487 
Drugs and medicines. cccccccccccccccccccccsccsecs 283 32,747 1,080 4,433 (ly 16,568 ql) 35,753 (1) 4,824 4,103 18,247 (1) 
Other chemicalsesssccccccccccscccccccccccccececes 284-85, 287-89 36,476 6,131 8,593 (1) 9,323 (') 40,135 (1) 10,922 4,592 9,371 ae) 
Petroleum refining and related industries.......... 29 308 , 383 Q) 7,959 (1) 63,463 231,851 282,089 (1) 7,631 (1) 60,394 209,570 
Rubber product S.cecccccccccccccccccccccccccececcces 30 31,693 4,789 4,469 2,749 8,311 11,374 30,299 4,503 4,339 2,472 7,855 11,129 
Stone, clay, and glass productSecccseccccccccccsecs 32 29,845 3,603 4,411 ct) 13, 363 (4) 27,317 3,135 3,863 qd) 12,596 cl) 
Primary metalSeccsecccccccccccccccccccccccccsecceccs 33 101,827 4,132 12,451 10,126 8,707 66,410 90,982 3,542 10,438 9,143 8,443 59,415 
Ferrous metals and productSecccsccccccccccccccces 331-32, 3398-99 74,118 1,707 8,569 @) cy 54,933 66,809 1,460 7,114 4,698 4,239 49,298 
Nonferrous metals and products..scccccccccccccces 333-36 27,709 2,425 3,882 (1) (ty 11,477 24,174 2,082 3,324 4,446 4,204 10,118 
Fabricated metal productScccccccccccccccccccccccecs 34 45,046 8,169 9,460 7,918 5,886 13,614 43,119 7,502 8,588 7,978 5,460 13,491 
Machinery .ccccccccccccccccccccccccccecsececcccceces 35 137,905 20,573 21,566 2,673 28,764 54,330 128,517 17,452 19,284 11,717 26,207 53,858 
Office, computing, and accounting machines....... 357 39,620 1,800 3,028 990 5,104 28,698 45,619 as) 3,562 (1) 5,463 33,565 
Other machinery, except electrical. cssssccceseees 351-56, 358-59 98,285 18,773 18,538 11,683 23,660 25,632 82,898 (4) 15,722 (ty 20,744 20,292 
Electrical equipment..cccccccccccccsccccccccccccess 36 151,870 8,871 12,960 10, 186 24,658 95,195 153,317 8,909 12,428 10,272 24,944 96,763 
Radio and TV receiving equipment..eccsccccccccees 365 13,587 791 849 (hy (1) (1) 13,949 819 922 0 (1) (1) 
Communication equipment..ccccccccccccccccccsccces 366 49,335 1,599 1,952 (1) (ty 38,336 50,164 1,604 2,203 1,731 6,409 38,217 
Electronic componentS.cccesccccccccccccccccccsess 367 21,302 2,552 2,106 3,072 (ty (1) 25,799 2,853 2,403 3,457 Q) a5) 
ther electrical equipment..cccccccccccscccsccecs 361-64, 369 67,646 3,929 8,052 5,471 11,569 38,624 63,405 3,633 6,900 5,084 10,350 37,438 
Motor vehicles and motor vehicles equipment......e. 371 107,513 1,600 2,921 5,087 7,070 90,835 105,371 1,515 2,848 4,617 6,678 89,712 
Other transportation equipment....cccccccccccccccces | 373-75,379 30,299 as) 1,832 (1) 1,907 (1) 37,702 (lt) 2,001 1,005 (1) (ty 
Aircraft and missiles..ccccccccscccccccccccccececes 372,376 74,734 708 1,862 2,930 7,766 61,469 76,860 835 2,195 2,908 8,070 62,852 
Professional and scientific instruments...eeeeceece 38 44,403 6,298 5,234 4,160 5,612 23,099 45,652 6,529 5,214 3,999 5,339 24,571 
Scientific and mechanical measuring instruments.. 381-82 18,025 3,467 2,380 (1) 3,762 (ty 18,765 3,622 2,467 1,460 (ty (1) 

Optical, surgical, photographic, and oter 
LOSCOUMONTEs ccc ccccccccccescccccccesecéccoceece 383-87 26,377 2,831 2,854 (1) 1,851 (1) 26,887 2,907 2,747 2,540 (1) (1) 
Other manufacturing industries...cccccscccccccccees 21,27,31,39 92,688 34,603 12,757 8,141 12,473 24,713 96,709 36,764 12,560 8,860 12,798 25,728 

07-17,41-67,737 
Nonmanufacturing industriesssssccscesccsccescescess ve aol a! } 198,216 8,816 | 29,099] 28,502] 54,586] 77,213] 207,241 9,371 | 28,441 | 27,850 | 56,869 84,710 
‘Not separately available but included in total. See general notes. 
SOURCE: National Science Foundation. 
a \ 
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Table B-18. R&D funds as a percent of net sales in R&D-performing manufacturing companies by industry and 


[Dollars in millions] 


size of company: 


1957-58, 


1963, 1967, and 1971-82 


Industry and size of company SIC code 1957 1958 1963 1967 i971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Total. ccccccccccccccccccccccccccccccceccccesccces | cocccccccecceccece 3.4 3.8 4.5 4.2 3.5 3.4 3.3 3.1 3.1 3.1 2.9 2.9 2.6 3.0 3.1 3.7 
Distribution by industry 
Food and kindred product6.....cescccccccccccccccccccess 20 a 3 4 5 x -4 24 4 4 “4 4 4 4 -4 (1) (1) 
Deasilan and GHNNITEe ccccceveccccceccescocevecsoceesees 22,23 (ty 3 5 5 5 4 4 4 4 “4 4 4 o4 -4 (4) (1) 
Lumber, wood products, and furniture.....ssseseeeeeeees 24,25 (4) 4 5 3 .? -8 .7 8 eS .7 .8 a * 8 -8 9 
Paper and allied productS....sccccccccccccccccccccccees 26 -6 8 9 9 .8 i . 9 1.0 9 9 1.0 1.0 () 1.2 
Chemicals and allied productSececccccccccccccsccccsecne 28 3.5 3.8 4.3 4.6 3.7 3.6 3.5 3.5 3.7 3.7 3.6 3.6 3.5 3.6 3.6 4.2 
Industrial chemicals..cccccccccccvccccccssccsccsecses 281-82, 286 5.0 5.4 5.1 4.8 3.9 3.9 3.6 3.3 3.6 3.7 3.5 3.5 3.2 3.3 302 3.9 
Drugs and medicines...cccccccccccccccccccccccccesccss 283 3.6 4.1 4.7 6.1 6.2 6.5 6.5 6.3 6.4 6.3 6.4 6.2 6.1 6.2 (1) (*) 
Other chemical s.cccccccccccccsccscccsccccccesscsescese 284-85,287-89 1.3 1.5 2.8 2.3 1.9 1.7 1.6 1.6 1.7 1.7 1.8 1.8 1.8 1.9 cy) ct) 
Petroleum refining and related industries.....ccescceees 29 7 1.1 1.0 -8 9 8 7 -6 of 26 7 | 7 -6 c) (4) 
Rubber product. cccccccccccccscccccccccscccccccccessecs 30 1.7 1.8 2.3 1.9 2.2 2.6 2.6 2.5 2.5 2.4 2.1 1.9 1.9 2.2 (') ()) 
Scone, clay, and glass product6...scsceccececccevcccecs 32 (2) (?) 1.6 1.8 1.8 1.7 1.7 1.7 1.2 1.2 1.3 1.3 1.3 1.4 (1) Cy) 
Primary MOT alee cccccccccccccccccccccccccccccccceccccess 33 oS oF 8 8 8 of of -6 8 8 7 7 -6 mi 9 1.1 
Ferrous wetals and products cccccccccccccccccsccccces 331-32, 3398-99 (}) 6 ° 8 .7 -6 5 5 6 -6 -6 6 -6 .7 (1) (1) 
Nonferrous metals and products s.sseceeeccccecccseecs 333-36 (1) .7 1.1 1.0 1.0 9 9 1.0 1.2 1.2 1.0 8 7 7 (1) (1) 
Fabricated metal productS..cccccccccccccccescccccccsece 34 1.6 1.7 1.6 1.3 1.2 i.1 1.2 1.2 1.2 1.2 1.2 1.1 1.1 1.4 1.4 1.3 
Machine Ty -ccccccccccccccccccccccsescceccccccccccesecces 35 3.4 3.8 4.2 4.2 4.0 4.3 4.6 4.6 4.8 4.9 4.9 4.6 4.5 5.0 4.9 6.1 
Office, computing, and accounting machines.......+++ 357 (4) (4) (4) (4) (4) 11.1 11.6 12.6 12.0 11.6 11.5 11.1 11.0 12.0 (1) (1) 
Other machinery, except electrical. ..cecsecerscercees 351-56, 358-59 ) () ©) (5) (5) (5) 5) (5) | (>) (>) 2.2 2.1 2.1 2.3 as) (1) 
| 

Electrical equipment. .ccccccccccccccccccccccssecccccecs 36 7.6 10.3 10.1 8.6 7.2 7.1 6.9 6.6 | 6.5 6.7 6.9 5.8 6.0 6.6 6.8 7.8 
Radio and TV receiving equipment......scesecececeeees 365 () (6) (6) 1.9 2.4 1.6 1.7 1.7 1.4 1.4 1.8 1.8 2.5 4.3 () (1) 
Communication equipment. .cecseceseccccccseccsescesees 366 i CQ) 11.3 13.0 10.3 8.2 8.7 8.1 7.6 7.6 7.6 7.7 7.7 8.8 9.1 9.6 11.5 
Electronic COMPOMERESs ccccccscccccccccccecoccccccces 367 . “ . . 5.9 6.2 6.2 6.9 7.3 6.8 6.7 7.1 7.9 ° 7.0 
Other electrical equipment. .ccccccccccccccccccccccecs 361-64, 369 cy) 9.7 7.3 7.3 6.4 6.3 6.3 6.3 6.0 6.3 5.2 5.1 4.9 4.9 (1) (ty 
Motor vehicles and motor vehicles equipment.....ssseees 371 2.9 4.2 3.4 3.4 3.1 3.3 3.5 3.7 3.5 3.2 3.1 *,3 3.8 4.9 4.5 * 
Other transportation equipment..cecsccccccccccccccccece 373-75,379 ° ° . ° . 1.0 1.2 i.3 3 1.3 1.2 8 8 -6 (4) (4) 
Aircraft and missiles. ..cccccccccccsccccssesesececccess 372,376 16.8 17.7 26.7 19.7 16.2 16.6 13.3 14.1 12.7 12.7 13.3 1°.3 12.9 13.7 16.0 18.3 
Professional and scientific instruments...ccescecsccece 38 7.0 7.8 5.9 5.4 5.7 5.9 6.1 6.1 5.9 6.2 6.3 6.9 7.3 7.5 8.1 8.9 
Scientific and mechanical measuring instruments...... 381-82 9.5 10.2 4.1 3.9 3.7 4.1 4.3 4.5 4.9 5.4 6.3 7.1 7.3 8.4 (1) (ty 

Optical, surgical, photographic, and other 
LASTTUMONESe cccccccccccccccccccccccccccecoceeeeccees 383-87 5.2 6.3 6.9 6.0 6.4 6.6 6.8 6.7 6.3 6.4 6.4 6.8 7.2 6.9 (4) (’) 
Other manufacturing industries.....cceccccscceccecceees 21,27,31,39 C) 1.3 7 -6 8 8 8 9 8 7 «6 5 4 4 @) (@) 

Distribution by size of company 

(based on number of employees) 

Less than 1,000. cccccccccccccccccccccccccccseccessccece | secccccscecseceece 71-8 1.3 1.9 1.7 1.7 1.7 1.6 1.8 1.6 1.7 1.5 1.6 1.6 1.4 1.5 1.6 
1,000 CO 6,999. cccccccccccccccccccccescccssecccesescces | cevccesccscesccces 1.8 1.8 2.4 1.7 1.6 1.7 1.6 1.5 1.4 1.4 1.6 1.6 1.8 1.8 1.7 2.0 
$,000 €Co 9, 99D. cccccccccccccccccsccccccccescccsccesecce | secccccceccesecees 7 2.1 2.2 1.9 1.8 1.8 1.8 1.9 2.0 1.4 1.3 1.4 2.1 () 
10,000 Co 26, 99D. cccccccccccccccccccccccssccccccccccece | cece coccccccccece 3.9 4.8 5.3 5.2 4.2 1.9 1.7 1.6 1.7 1.8 1.9 1.9 1.7 1.7 1.9 2.3 
25,000 OT MOTCe cece eee eee eee eee eee HEE EHH EEE EEE EEE EEE OPP PP eee eee eee eee) -* ° 4.7 4.5 4.2 4.5 4.2 4.2 4.0 3.8 4.0 4.6 qd) 


Not separately available but included in total. 
Included in other manufacturing industries group. 


Data not tabulated at this level prior to 1972. 
Data not tabulated at this level prior to 1977. 
Included in the other electrical equipment group. 


SOU Fw Ne 


Separate data for companies with 5,000 or more employees and for companies with 1,000 to 4,999 


See general notes. 


Census for this year did not yield separate data for companies in these size groups. 


SOURCE: National Science Foundation. 


SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 


employees were estimated by the National Science 


Foundation for 1957. 


Revisions of statistics by the U.S. Bureau of the 


ve 


Table B-19. Company R&D tunds as a percent of net sales in R&D-performing manufacturing companies by industry and size of company: 1957-58, 1963, 1967, and 1971-82 


[Dollars in millions] 


Industry and size of company SIC code 1957 1958 1963 1967 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Total. cccccccccccccccccccccccoccccccccccccosccccs | ccccccccccocccccce 1.5 1.6 1.9 2.1 2.1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.9 2.1 2.2 2.5 
Distribution by industry 
Food and kindred product$.....sccccsccccccccsecccececes 20 P| m (1) a 5 4 4 4 (1) (4) (ly (ty (') (ty 4 -4 
Textiles and apparels cccccccccccccccccccccccccsccecccce 22,23 @) 2 4 (4) -5 -4 4 (1) () () (4) cy (') (1) 4 -5 
Lumber, wood products, and furniture......sseeseeeeeees 24,25 (4) 4 (1) 3 (1) (4) ee) c of .7 8 m .7 8 8 9 
Paper and allied productS...ccccccccccccccccccceccceccs 26 -6 .? 8 (') (ty 8 (1) (’y (4) (1) (fy (') (4) 1.0 1.0 1.2 
Chemicals and allied productS.ccccccccccccsccrecccceces 28 3.1 3.2 3.6 4. 3.3 3.3 3.1 3.0 3.1 3.3 3.3 3.2 3.2 3.3 3.4 3.9 
Industrial chemicals..ccccccccccccccccccccccccccesess 281-82, 286 4.2 4.3 4.1 9 22 3.0 2. 3.1 3.1 2. 2.6 2.8 2.8 3.4 
. Sruge and andlelnessccccccccccccccccccvcccccccccccsce 283 3.6 4.0 4.5 (4) c (1) (1) (4) (1) (ty (1) ci (1) 6.1 6.3 7.1 
Ohne aebetiticcescsescetecedcussceceeecstccdesecese 284-85, 287-89 1.2 1.3 1.8 1) ! (4) cy i 1) i (4) i (1) 1.9 2.1 2.1 
Petroleum refining and related industries....ccccccceee 29 7 1.1 1.2 8 8 | 7 >) cy) 6 26 -7 26 ° 26 7 
Detbay Gmetieitis cnc0cacctsccceesecncessescesecescceeass 30 | 1.4 1.6 1.7 1.7 1.7 1.7 (4) (4) (*) (1) (4) (ty (') 1.9 2.2 
Stone, clay, and glass productS...csscecececccccccccees 32 (2) (4) 1.6 1.7 1.6 1.6 1.5 1.5 (4) (1) (1) (ly (1) 1. 1.4 1.5 
: Primary metals. ccccccccccccccccccccccccccccccccccecccce 33 3 -6 7 8 8 of -6 -5 7 8 7 <6 5 ° 7 8 
Ferrous metals and ppebeNRS ec cnccccecccecceccecesccce 331-32, 3394-99 (1) 6 7 7 7 6 -5 cy) -6 -6 -6 -5 oS -5 -6 7 
Nonferrous metals and product@ .....ssecececeeccccces 333-36 (1) .6 9 9 1.0 9 8 qi) 1.1 1.1 9 8 -6 6 1.0 1.2 
Fabricated metal product. .cccccccscccccccscccsccsecess 4% 1.1 i.l 1.4 1.2 1.1 1.1 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.2 1.2 1.2 
Machinery cccccccccccccccccccccccccccccccccccccececcoscs 35 2.0 2.1 3.1 3.2 3.3 3.5 3.8 3.8 4.0 4.2 ° 4.2 4.2 ° ° ° 
Office, computing, and accounting machines......eeees 357 (4) (4) (4) (4) (4) (1) (') (ty 9.4 9.1 9.6 9.8 10.1 10.4 9.7 10.3 
Other machinery, except electrical....ssssceceeeeeees 351-56, 358-59 (5) 0) (>) O) (>) ©) ) (>) ) @) 2.1 2.0 2.0 2.2 2.3 2.8 
Electrical equipment. cccccccccccccccccsssccccsscsccccces % 2.6 3.3 3.6 3.5 3.5 3.5 3.5 3.5 3.6 3.7 3.4 3.4 3.6 3.9 4.2 4.8 
Radio and TV receiving equipment.....ssscseceeececees 365 () (*) (®) (4) (4) (') (4) (1) 1.4 1.4 1.6 i. 1.7 2.7 2.6 2.9 
Communication equipment. .ccccccesccsccsccscceccccsese 366 l ° 3.9 3.9 e ° 4.4 ° 5.0 5.4 6.0 7.2 
Electronic COMPONENES. cccccccccccccsesccscccecccccces 367 Oo 3.3 4.2 3.9 3.8 3.7 3.9 3.9 as) () (') (ly cy 5.9 5.7 5.5 
Other electrical equipment...cscccecceccccccccvcccecs 361-64, 369 (*) 3.3 3.0 (') (*) (') (4) (1) (*) (1) (') l ) 2.5 2.8 3.1 
Motor vehicles and motor vehicles equipment....cecseees 371 2.1 2.8 2.5 2.5 2.5 2.8 2.9 3.2 3.0 2.7 2.7 2.9 32 4.2 3.9 4.1 
Other transportation equipment. .cescecccccccscesecceces 373-75,379 . . . _ . -6 -6 -6 -6 -6 7 (*) (*) -3 -3 22 
Aircraft and missiles..ccccccccescccsssesssesscsseseces 372,376 2.0 2.3 2.6 4.0 3.4 3.3 3.0 3.5 2.8 2.8 2.9 3.2 3.5 3,8 4.6 5.1 
Professional and scientific instruments....scsccesccecs 38 3.9 4.1 4.2 3.5 4.5 4.8 5.1 5.2 5.1 5.4 5.4 5.7 5.8 6.1 6.7 7.5 
Scientific and mechanical measuring instruments...... 381-82 4.0 4.0 3.1 2.5 3.3 3.8 4.0 4.4 4.7 5.3 5.7 5.9 5.8 6.2 6.9 7.6 
Optical, surgical, photographic, and other 
LAST TUMENESe cccsvccccccscccesecccccceceeeeeceeoooeos 383-87 3.8 4.1 4.8 3.9 4.9 5.1 5.5 5.5 5.2 5.5 5.4 5.6 5.9 6.9 6.6 7.3 
Other manufacturing industries....ssscscecscccscseceees 21,27,31,39 (') (') -6 (1) () cy (4) (ty Pm 7 -6 x 4 4 4 °5 
Distribution by size of company 
(based on number of employees) 
LeGe Chan 1 OOO. cccccccccccccccccccccccsecccccccccccccce | coccccccccccceeecs 7ie4 7 i.5 1.6 1.5 1.5 1.5 1.6 1.4 1.5 i.5 1.4 1.5 1.2 1.4 1.4 
1,000 Co 6, 9B. cccccccccccccccccccccccccccccccccccccccs | eccccccccecesccece 1.2 1.3 1.5 1.4 1.3 1.3 1.3 1.2 1.2 1.2 i.4 1.4 1.4 1.4 1.5 le? 
5,000 to 9 WWD cccccccccccccccccccccccccsccccccccecccce See eee eee ee 7 1.6 1.8 1.5 1.5 1.4 1.5 1.6 1.5 1.2 1.1 1.1 1.7 1.9 
10,000 to rw POUT TTTTTITTTTTTTTTTTTTTTiTirrirrrrrTTT Tee eee ee ee eee eee eeeee 1.6 1.9 2.1 2 3 2 3 1.4 1.3 1.3 1.5 1.4 1.4 1.4 1.4 1.4 1.66 2.0 
25,000 OT MOTC se cece eee eee eee eee eee eeeeeeeeeeeseeeeeeeee Soe eee eee ’ . 2.5 2.5 2.4 2.6 2.5 2.4 2.5 2.4 2.5 2.7 361 
Not separately available but included in total. See general notes. 
Data included in other manufacturing industries group. 
asic codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 
5 Data not tabulated at this level prior to 1972. 
Data not tabulated at this level prior to 1977. 
included in the other electrical equipment group. 


Estimated by the National Science Foundation. 


SOURCE: National Science Foundation. 


Table B-20. R&D funds as a percent of net sales in R&D-perforaing sanufacturing companies ranked by size of 
R&D program by industry: 1982 


Industry SIC code Firet 4 ext 4 Meat 12 
companies companies companies 
Total. ccccccccscccccccccccccscccccescccscccccsses | covcccsscesssseces 12.9 iv.9 8.4 
Food and kindred product’S.ccccccccccccccesesesesescsess 20 1.0 -8 7 
Textiles and apparel. ..ccccccccccccccccecccsseesesseess 22,23 1.0 -6 -5 
Lumber, wood products, and furniture. ..ccccececceeseess 24,25 1.6 9 7 
Paper and allied product. ccccccccecccesscceseneseseces 26 3.3 1.7? -5 
Chemicals and allied product S.-cccccccccccececesccesess 28 5.0 5.9 6.4 
Industrial chemicals... cccccccccccessesesesseeseesess 281-82, 286 5.0 5.3 2.5 
Drugs and medicines. .ccccccccccccesescssesesesesecess 283 ii.1 7. 5.9 
Other chemicals. cccccccccccccsseccccccccscecccscesess 284-85, 287-89 3.3 3.0 1.6 
Petroleum refining and related industries....ccccccccess 29 1.2 7 o3 
Rubber product. ccccccccccccccccccccccccsssssesesessess 30 4.3 3.2 2.6 
Stone, clay, and glaSS product S.ccccccccsecsceseseesess 32 4.8 1.3 8 
Primary Metal S.cccccccccccccccescsesessssseseseeseseses 33 i.5 1.2 9 
Ferrous metals and product Secceceeceeceeceeceers eceee 331-32, 3398-99 i.3 1.3 | 
Nonferrous metals and product $< --cccecerccescceceeees 333-36 1.5 1.4 1.1 
Fabricated metal productS..cccccccccccccccsecscsseesees 34 2.2 1.4 1.7 
Machinery cccccccccccccccccccecccccscccscesceseseeeseses 35 14.2 6.9 5.9 
Office, computing, and accounting machines..<«-eeeesss 357 14.8 7.8 6.9 
Other machinery, except electrical. ccccccccceeeeesses 351-56, 358-59 6.1 5.1 2.8 
Electrical equipment. .cccccccccccccccccsseseseseseesses % 13.4 6.4 9.1 
Radio and TV receiving equipment....cccccceccceseceess 5 4.8 -5 2.0 
Communication equipment. .ccccccccccccssecesesessssess 366 12.4 o2 7.3 
Electronic COMPONENTES. .ccccccccccccccscesccseeseesess 367 8.4 2.0 5.3 
Other electrical equipment. .cccccccsescccsscesecesess 361-64, 369 $.2 22 2.0 
Motor vehicles and motor vehicles equipment..e-scecsees 371 5.3 3.9 1.1 
Other transportation equipment. .ccccccsccccssessecesses 373-75,379 2.7 2.2 -0 
Aircraft and missiles..cccccscccccccccccsscscsccceseses 372,376 34.0 16.3 8.1 
Professional and scientific instrumentsS...cccccccscsess 38 11.1 11.9 6.8 
Scientific and mechanical measuring instruments....-- 381-82 13.1 7.9 7.5 
Optical, surgical, photographic, and other 
UMSTTUMENES . cccccccccccccccccccssceseesseseeseseeses 383-87 9.8 7.6 5.2 
Other manufacturing industries. .cccccscsscceseseccesess 21,27,31,39 1.1 02 9 
SOURCE: National Science Foundation. 
pia ° ¢ 
te ; { i id 


Table 8-21. 


[Dollars in sillions) 


Company R&D funds as a percent of net sales in 84D-performing sanufacturing companies ranked by size of net 


sales by industry: 


1982 


Company 84D funds Net sales Coapeny 863 fends as 8 
percent of net sales 
Industry SIC code 
First 8 Next 12 First 8 Next 12 First 68 Next 12 
companies companies companies companies companies companies 
Totalececcccccecccsccseeereceeeeseeseseeeeees | eeeseseesesseeeess $4,814 $7,183 $265,434 $207,574 1.8 365 
Food and kindred product Secccecceccecsceseseseesecs 20 249 152 58, 332 42,787 24 24 
Textiles and appareleccecccccececesececeseesseseses 22,23 42 37 11,153 6,545 4 of 
Lumber, wood products, and furniturececccccscccesess 24,25 103 26 10,504 3,525 1.0 e? 
Paper and allied product Gecccecceccceccseceseeseses 26 378 161 27,165 14,940 1.4 lel 
Chemicals and allied PTODGUCT Sceccerececsececeseesees 28 2,011 1,141 60,792 29,930 363 328 
Industrial chemicalsecececcesececcccecseesesesese 281-82, 286 1,819 74? $4,725 19,804 363 328 
Drugs and medicinescccccccccececcecesseseeseseses 283 1,203 982 18,504 12,879 6.5 LP 
Other chemical scccccccccccccesescecesecesesessese 284-85, 287-89 460 163 20,575 8,629 2.2 1.9 
Petroleum refining and related industriesecccccccess 29 1,623 Os 188 ,548 90,339 9 4 
Rubber PTOGUCE Seccccccccceseseseceeeeeeeeeseseseses w 459 98 19,615 4,382 2.3 22 
Stone, clay, and glass product Scccescccceccceceeess 32 309 65 13,863 8,030 222 of 
Primary Bt alSccccccccccccsesecsscsessssesesssssese 33 353 192 48,537 21,760 2? 9 
Ferrous setals and PTOdUCTSecccccccccecessccesess 331-32, 3398-99 270 lll 45,980 12,272 ef -? 
Nonferrous metals and productGeccccccccccscsessses 333-36 211 41 17,343 4,722 1.2 9? 
Fabricated setal PTOGUCT Gecccccscceececeesesesesees “4 2% Rb 18,667 8,113 1.3 1.1 
Machineryecccccccscccccccesseceeeeeeseescesesesesees 35 4,151 860 44,708 22,083 3 3.9 
Office, computing, and accounting sachineseccccccs 357 3,900 518 %,379 5,348 10. 9.7 
Other machinery, except elect rice@lececcccceseceecs 351-56, 358-59 1,029 347 24,320 14,677 4.2 224 
Electrical SQUIPMENE cocccccccceseeeesesesesseserese % 4,518 915 76,566 31,164 5.9 2.9 
Radio and TV receiving equipment ccccccccecsscseee 5S 5 14 12,996 ell 2.8 2.2 
Communication equipment cccesccceccecceseseeseceee 366 3,286 170 42,897 4,594 7.7 3.7 
Electronic COMpONENt Sccccccecersevesececesecssecs %? 898 323 17,392 4,199 Se2 7.7 
Other electrical equipmentccceccccecccescsseseses 361-64, 369 1,345 251 43,097 8,679 3.1 2.9 
Motor vehicles and motor vehicles equipmentcececess 371 4,276 53 95,745 6,161 4.5 9 
Other transportation equipment ccccccccccecccesesese 373-75,379 69 15 35,244 2,099 e2 8 
Aircraft and missilesccccccccccccccescccesescessese 372,376 2,587 1,229 53,457 19,970 4.8 6.2 
Professional and scientific instrument Secces cosces 3% 2,447 9 28,144 6,484 8.7 Se? 
Scientific and mechanical measuring instruments... 381-82 1,053 125 12,403 2,214 8.5 Sef 
Optical, surgical, photographic, and other 
IMSTYUMENE Becccccccecececeeeeeeeeeeeeseeeeeeeese 383-87 1,712 oR 20,553 3,011 8.3 362 
Other manufacturing Indust riesecccccccececcesseseess 21,27,31,39 172 is9 71,738 12,819 o2 1.2 
SOURCE: National Science Foundation. 
Table 8-22. Percent of net sales and employwent of R&D-performing companies ranked by size of R&D program: 1972-82 
Companies ranked by size 
of R&D progras i 
(based on total R&D funds) 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Percent of net sales 
First 4 (1-8) ccccccccccccseccececescess 19 9 6 6 9 9 9 9 5 5 5 
Next 4 (S-B)eccccccccccecccceseceeseses 3 3 5 5 3 3 3 3 . + ‘ 
Next 12 (9-20) ccccccccccccccccccsessecs 6 46 5 6 6 6 6 5 “ 9 ~ 
Next 20 (21-40) cccccseccccccccscecesess ? ? il 10 10 10 10 11 7 ? 6 
Nest 60 (41-100) ccccccccccccccccccccecs 16 17 16 16 16 14 146 14 1? 1? 17 
Next 100 (101-200) cccccccsccccccececese 14 14 14 12 il 14 14 14 12 13 15 
Next 200 (201-4600) ceccccccccccccccccses 15 16 17 15 16 16 17 1? 14 13 15 
Percent of employment 

Firat 4 (1-4) ccccccccccccccccseescesees 9 i 7 ? a a 3 9 ? 7 6 
Next 4 (S-Bleccccccccccccccereseccesess 4 4 5 5 + 4 4 “ 4 “ 4 
Next 12 (9-20) ccccccccccsccccecececsses ? 7 6 6 7 7 7? ? 7 7 ? 
Next 20 (21-80) ccccccccccecccsccccssess R a 8 - 9 » “ . » - & 
Next 60 (41-100) cccccccescccccecesecess 12 12 13 13 13 13 12 12 i3 12 12 
Next 100 (101-200) cccccccescccseseccece 12 12 11 11 il 13 13 13 13 13 14 
Wext 200 (201-400) ceccccccccccccceceses 16 16 16 15 16 15 is 16 14 14 14 

‘companies were ranked individually for each year; therefore, particular companies comprising the size groups may have changed from year to years 


SOURCE: National Science Foundation. 
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Indust rv SIC code } | i >To- 
1972 973 1974 97 ove 1977 o78 a79 | f os1 | 1982] tected 
——— -—+ —— _— — ey —+ — — +> +— 
| ; 
Totalecesccccececeesesesesesecessceceeseseses eee eee eee eeneeeee $75 si, 09 $1,399 i. +. $2. 3 | $2,573 <, 70> 3,643 | 54,1982 | $4,219 | 4,334 ; + 
j ; ; / 
’ } j 
l ! 1 1 1, | | i, } l 
Food and kindred PTOGUCT Seecccceceeeecesseeseeseees 20 C) () C ™ *) | ‘ | oe : ~ } , ‘ 
Textiles and appareleccecccccecceescesesesesesseses 22,23 . : ‘ . i ; (> ’ . ) / oe | | {* 
Lumber, wood products, and furniturecescecsccecceces 24,25 (*) (*) (ty (\) c*) | c+) (+) (1) ] 3 4 | 6 | ‘ 
Paper and allied product Sccccceccccecesseseseseceee 26 *) {*) (*) (*) cl) l ? 3 | 3 2 | 2 
Chemicals and allied product sccccosccccsesesesesess 2 52 47 71 102 i21 148 $7 22 j 257 | 312 } 346 i 364 
Industrial chemical scccecccccceccsceseseeseseseses 281-82, 286 47 46 69 100 @) cl) | () gy) i 24 305 3% 38 3 
Drugs and medicineSccecceccceceesssessesesesseses 283 cy () (*) cy (*) @) ‘? © (") ("? ) \" 
2 } ’ 
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[Dollars in millions] 


1983 
Type of pollution (pro- 
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 jected) 
a — 
Totalecccccccecccescecsveeseseees $603 $657 $647 $754 $901 $1,065 $1,249 $1,202 (ly) (1) () 
° 
Al Tesceeeesesseeeeseseesecesseeseseeees 461 508 478 569 “676 (3) “954 (3) (1) @G) (3) 
, ° 
Automotive emissirnececcccccccscsesece (3) 383 348 426 “495 (3) “736 (3) (1) (3) (3) 
Electric power plant emissionseecececcee (3) 25 28 31 5267 (3) 270 (3) ,- ‘ (3) (3) 
All OTHE Te eccccccccccscessscesssesees (3) 100 102 112 “114 (3) “14 (3) “112 (3) (3) 
, 2 ? 3 
WaleTeceseceeceereseeseseeseseseseseses 76 60 71 R4 2?’ (3) 120 (3) “105 (?) (3) 
‘ ° 
Solid WastCeccceccccescesscecccsseseses 10 14 23 21 o 28 (3) 4244 (3) “96 (3) (3) 
OTHE Te eeeeeeeeceeseseeseeeeseeseseesese 56 75 75 80 “100 (3) “il (3) 265 (3) (3) 


l 
,Data not available due to high rate of itmputatione 
Detailed data for 1977, 1979, and 1981 were estimated based upon (a) data actually reported in those years, (b) revised totals for those 


sars which were reported on the 1978, 1980, and 1982 survey forms, and (c) adjustments due to new sample in 1981. 
INata not collectede 


SOURCE: National Science Foundatione 
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Table 8-34. Full-time-equivalent 


Industry and size of company 


De Ale weer eee eee eee SESE EEE HEHEHE EE EEETEEESS 


Distribution by industry 


Food and kindred product Sececceseeeseesceseeesse: seeee 


Textiles and APPATe leceeeeceeereseeeeeeesessseesesees 


Lumber, wood products, and furniturececcccececceseses 
Paper and allied PrOdUCESeeeeseeveeereeeneseseseseeee 


Chemicals and allied product Secceccecseceseceseeseses 


Industrial chemicalSeeceeececcecereseesecesseseeses 
Drues and medicineSeccceseeeeeeesseseeeseessseseeee | 
; 


ther chemicalSecccccceeeesseeereseeseeeseeeeeseses — 


Petroleum refining and related industriesecceesesccce | 


Rubber produc CSeeeee eee eee eee eS eeeeeeeeeeeeereeeeeeee 
, 
ac 


4 


Stone, av, and @1aSS PTOGUCTSeecceseseeeeseeneseres 


Primary Met alSecccccceee sere eee eeeseeeeeeeeeeeeeeeees | 


2 
Ferrous metals and productS eecceesesececesesesesese 


Nonferrous metals and product S eeceeseeeceeseeseses 


Fabricated metal PrOdUCTSeeeeeseeeseceesesseeseeesese 


Mach LMOT Vee wee e eee ee ee eee SS ESE ESE SE EEHEHEEEEEEEEES 


ffice, computing, and ac punting machineSeeceseces | 
ther machinerv, except elect ricaleseceeccsessesece | 
Electrical equipment eecscceeceseeeesesereseseeeeseese 
EQUIPMENT eoccccsecceseescese | 


YTRMAL YMC NLeweeeeseeeeereeeeerereseeeeee | 
Flectroni MPONe NT Seeeeseseeeeseseeeseeeeesseenes } 
ther lect rical equl pment eweeeeececeeseneeeeseseee 
Motor vehicles and motor vehicles equipmentecceeccecece 
ther transportation equipment eeececccesecccesesesese 
Aircratt and miss! leSeecccececeseseeereerseeseresesese 
»rofessional and scientifi LOST TUMOCN Seeeeeeeeeeeece 
Scienrtiti and mechanical measuring instrumentSeeece 
ptical, surgical, photographic, and other 


INSTTUMEN Seeeeeeeeeseeeeeeeseeeeeeeeeeeeseseeeeee — 
j 


rufacturing LnduStl Tle Seceeceeseeeeeeeseserees 


Nonman scturing [ndust rlieSeecceeeeereeeeeeeeeeeerese 


es t ar ° PORTE ERECECEOEOE EEE Eee 
aa errr rrerrrrr rere eee eee eee eee eee eee eee ee 
t TTD meee eee eee HEHEHE EH EHH EEE HEE EEEEEE 


mmm eee meee eee eee EEE EEEH EH EEE EES 


luded in the other electrical equipment groupe 


ho 
. 


w 


mw te 
.- 

YN hy hh 
7) 


oF 


} 
j 
| 

Trees eee eee eee eee eeeereeeeeeeeeeeeeeeee 5 Seeceereoeneeset. 


R&D scientists and engineers by industry and size of company: 1957-58, 1963-64, 1967-68, 1972-83 
[In thousands] 
January 
1958 1964 | 1967 1968 1972 1973 1974 19 1976 1979 1982 
}—_——- - et 
234_8 340.2? 36762 oe? 350.2 357.7 360.' 363 364.4 423.9 509.8 
} 
| j 
4-8 Se? 61 | 6.3 6e5 6e6 604 ; 6 609 7.4 7.4 
| - - 
8 | 1e2 1.9 | 225 1.8 1.9 1.8 | 1 1.8 | 1.8 129 | 
Phe) e? | | *) 1.8 | 1-9 2el j 2 2e] 1.8 @) ! 
te? 3.8 be? | 408 4e9 | = 409 409) 5 Se2 | | Tel Bo4 | 
3129 508 36.9 | 3829 41,0 40.9 41.8] 450 4he4 | 50.0 6106 | 
18.8 2e2 | Ze? | 2203 | 190] 19,1 | 
Sel i 629 i 8.7 | 9.8 } 1361 13.9 | j 
7e1 | 5e7 | 605 | 608 8.8 a8 
704 Bel Re? 9.2 8.3 ! 8.2 | 
bg 6.0 5.8 6el | 60? | 725 | 
(*) 3 303 cel | hel be2 
5e2 | el 59 509 | 6e4 6.0 | 
. 
3.0 2.8 3.3 3e1 | e4 302 
202 223 2.5 207 | 320 228 | 
} 
Re 7e 6.3 S06 be 667 | 
2794 3 3346 3764 43.7 4603 | 
| 
| i 
4) (+> (4) 4) . Wel | 
| (>) (>) (5) } (5) | 0) (>) 
| 47.9 89.5 98.6 98.4 | 836 8504 | 
a) (6) 9 1.0 2el 104 | 
2263 40.4 46-7 6 4 | 53.2 { =3e 
} | 9.4 
5.6 29.1 31.9 3000 | 283 29,2 
| i | 
| . 28.? 
156 23.3 2502 24.3 } 2%. K ? 
| i | “o" I 
5806 | 10161 | 100.4] 19161 7008 | 7201 | 
11.0 } 8 | 13.4! 14,! 15-2 16.3 | 
| | 
! ' i 
fhe? 328 j 3e6 328 4.7 Se} 
te Je 9,4 19.3 1925 Llef | 
j | 
de | 202 2.4 30h 3e6 | 
19,2 ; : 
9.8 | 14.1! 15el i 1507 | 1503 
| | i 
| | 
| 
| | 
| 
48,8 3205] 2704 2762 284 29.9 
24e 34.5 3025 29.9 30.9 | 28.9 
246! 24e6 2864 | 276° | 
| le! 73 ‘| P : 3 
i ) -?) . eDace ? 299 7 
d << . 
. — a ee . 
an 


SE 


Table B-35, 


Cost per R&D scientist or engineer by industry and size of company: 


1957-58, 1963, 1967, and 1971-82 


Industry and size of company SIC code 1957 1958 1963 1967 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Totalecccscccccsesssesesessessreseseesesesess ee eeeeeeeeeeseseee $32,700 $32,800 $37,800 $44,100 $51,100 $55,300 $59,200 $63,300 $66,500 $72,200 $75,800 $80,400 387,400 $94,900 $103,900 $112,800 
Distribution by industry 
Food and kindred productsecccesesccccesecesesesesess | 20 17,200 16,800 | 25,200 29,500 36,600 | 39, 500 41,400 45,200 48,900 51,400 60,100 66,000 72,300 84,900 (1) (1) 
Textiles and APDATC leccccccssscceseseessesesesesees j 22,23 20,000 28,900 26,400 25,900 32,800 32,100 34,900 38 , 300 38 , 900 46,900 47,400 49,400 53,200 57,500 (*) (1) 
Lumber, wood products, and furnitureecccececcesesesses - »25 17,500 13, 100 22,900 24,900 29,400 33,700 35, 500 38,200 40,000 51,0900 60,000 66, 300 79,400 89,700 () (1) 
Paper and allied PTOdUCTSeesecesececsseeseseeseeees 26 21,900 22,700 27,000 26,900 37,800 38 ,600 38, 900 47,900 48,800 54,400 52,000 56,900 61,400 64,300 (@) 75,000 
Chemicals and allied product Secceccceesesesesseseses | 28 23,300 24,600 32,660 39,800 43,700 47,100 51,100 56, 300 j 60,900 66,500 7,600 72,800 79,600 87,400 96,600 102,400 
Industrial chemicalseccecesccesccccsescesesesesses 281-82,286 27,400 28,300 34,800 43,900 | 49,200 54,000 58,600 j 63,500 67,500 74,700 79,600 84,200 92,800 103,400 118,000 122,000 
Drugs and medicineSecccescecccsecssecesesesesesese | 283 21,200 23, 300 | 30,200 37,100 | 43,200 | 46,500 51,500 54,300 60,900 63,400 59,900 64,800 71,400 79,200 o o 
Other chemicarSeccscccccccccesesesesesessssseeses | 284-85, 287-89 14,200 15,300 | 27,900 29,800 | 35,500 | 33, 400 34,000 45,300 43,200 50,800 53,800 61,600 66,500 66,500 ( ) ( ) 
j | ' 
Petroleum refining and related industrieseccscccess | 29 | 29,500 | 32,600 | 35,400] 41,500] 57,700/| 57,100] 60,400 | 74,900 | 81,500} 87,200 | 97,700 | 106,000 | 120,800 | 130,400 @) (@) 
Rubber PTOGUCTSeeressesesecsecessssesesersesseseses 3» 22 800 18,700 26,500 30,600 | 43,100 53,100 56,100 58, 300 54,900 56,700 57,800 61,600 @) (1) dQ) @) 
St one, clay, and glass produc TSeeeeseeeeereseeseeee 32 (7) (2) ; 26,900 36, 800 | 39,000 | 43,600 45,200 48,200 51,200 57 800 59,800 62,900 67,200 73,800 (@) @) 
Primary MET alSecccccccseseceseseserecseesseseessese i 33 21,000 24,000 j 35,700 41,000 j 60,808 | 44,700 49,500 55,900 61,500 61,300 65,200 70,000 79,300 91,000 107,700 122,500 
| 
Ferrous metals and peedutta” sereaaeeeseseussseses 331-32, 3398-99 21,700 24,600 | 37,400 42,200 42,400 44,200 50,200 54,800 59,700 65,600 70,100 73,900 83,300 93,300 () (ly 
Nonferrous metals and product s’eccscccccccccsssees | 333-36 20,000 } 23,200 ; 33,500 j 41,200 41,300 44,800 48, 300 57,100 63,300 57,500 60,500 65,606 74,000 87,700 qd) as) 
Fabricated metal product Secccceccccececccsscesesess 4 16,200 | 18,800 22,200 | 27,400 1 35,100 | 37,800 | 41,600 42,300 45,600 51,500 54,800 55,700 62,300 70,500 78,000 73,400 
Machi nerveccccccccecesececeseseseseessseseseseeeses 5 25,600 | 27,500 eee 37,400 | 43,100 | 48,000 | 52,400 57,500 58,900 62,800 68,600 72,600 78,900 89,900 93,900 103,200 
| | ; j - ; j | 
Eien, competed, dol eccaention wachinedccescae t s7t Mt | (4) | 48,500] 53,700 | 59,600 | 59,800] 63,400 | 69,300 | 72,360] 77,700] 92,700 Q) Q) 
Wher machinery, except elect ricalececccscesesece 351-56, 358-59 i 4 ) 5 ; (>) (>) (5) ' (>) (>) (5) O) (5) (iy | 73,300 81,400 84,700 @) (1) 
1 } | | j 
Electrical CQULIPMENE eeccesececsscesccssccsseceseese % | 39,700 ] 38,200 33,000 39, 300 | 50,100 | 55,400 58, 400 60,700 62,700 68,600 69, 900 76,800 87,200 91,100 95,300 106,600 
| 
Radio and TV receiving equipment ecccceccccccccece | 365 (?) | (®) | (*) 47,400 | 28,400 | 26,700 37,500 44,3090 | 47,600 | 52,000 96,000 72,200 80, 300 93,400 es) Q) 
| la | 7 . : 
emmunication oquipnentcccccsovesccssesooosoooses | -_ 36,000 | 34,600 | 31,700! 36,200} 48,200 { sien | sovaee | soceme | O8,008 | 66,100 | 76,000 | 75,208 | 2.000 | Se.eee 7] 165,288) «6125. 
Electronic COMPOMeE NL Seceeeseeecesereeseseereseeee | bh) y } 33,700 % 700 48,400 52,700 ' 59,600 56,600 64,000 72,800 75,600 66,700 71,000 
itther electrical CQULPME NE eee eceeseceseeseeeee | 361-64, 369 i 42,800 | 41,900 35,400 +4, 55, 300 59,700 62,200 67,700 68,000 74,700 74,200 85,100 94,900 98 , 300 () (1) 
| | 
Motor vehicles and motor vehicles equipmenteccecece a ti hus, 00, 53,800] 49,400} 54,700 58,900 ‘ pod en pordsanee pri oes rok perl aot pobe Byte Bb nedl been beatae aa a 
‘ther transportation equipment ccccccccccsccccccccccs | 373-75,379 ) | 32,900 | 40,000 | 45,800 | 50,000 | 52,200 | 63,200 | 67,200] 90,900 | 111,700 Qy) a5) 
Aircraft and missileseccccccccccveseccesseccseseces 372,376 43,900 41,900 49,600 Peed 65,500 69,200 70,800 76,400 85,100 91,300 | 91,300 j 89,400 93,300 101,600 128,400 147,400 
Professional and scientific instrumentseccccccceces 38 23,500 25,600 | 29,900 40,000 | 49,100 53,200 56,900 | 60,700 | 63,900 | 66,700 71,700 | 79,400] 83,800 89,700 93,400 (1) 
Scientific and mechanical measuring instrumentsee | 381-82 22,600 23,100 18,400 28,100 | 28,300 32,600 34,100 38,400 42,200 | 46,800 55,800 64,700 () (@) (1) Q) 
pti-al, surgical, photographic, and other i } | | 
ILASTTUMENT Seecccccseseseseseesesessseesseseserses 383-87 24,700 | 29,100 37,500 ; 44,500 58, 300 | 62,800 | 67,700 71,500 75,300 77,900 81,100 89,700 98,400 103,800 () () 
Other manufacturing industri cccccccccccsccsecceces 21,27,31,39 5 (1) ql) 23,7C0 39,100 35,400 , 40,600 43, 300 47,800 51,900 | 51,700 53,400 57,200 61,900 77,400 (i) ql) 
| 7-17 61-67 727 
Nonmanufacturing [ndust ri@seccecccccceceseesecesese “. i pent. (1) (1) 31,900 38, 300 45,000 45,600 49,300 52,400 49,700 56,500 63,200 76,600 83,500 86,400 77,200 76,300 
Distribution by size of company 
(based on number of emplovees) 
Less than 1 000 cccccccccccccceseceesecseeeeseseeses eccccccccccccoccoes | 511,600 12,900 18,600 25,200 31,200 2,400 2,900 36,400 40,500 45,200 44,700 47,909 53,500 56, 300 56,600 59,800 
00 to PRLRITTTTTTITITITITI TILT TLTTTtiitttttt CeCe ee eee eeeeeeee ( 27,200 2 100 29,400 33,700 38,100 40,600 43,200 46,700 46,800 51,600 54,100 66,199 70,200 68,600 77,000 81,500 
5,000 to SPRRRITTITITITITITITI LITT ttt ee eeeeeeeesenseeee (is { 36,700 41,900 38,800 43,700 50,000 55,300 60,300 61,600 52,200 56,100 71,400 93,700 89,100 
i ), 900 to PE PEREITTTITITITITITITTT TTT LTT eee eeeeeeeeeeeeee > 39,400 38,700 41,400 K 5.8 > UU bee 49,100 51,800 53,700 57,500 63,500 79,400 84,100 86,20C 90,900 99,400 
jb) ) 
25,000 OF MOTHesecccceseseseecevsceseceessseseseses ee eee eeeeeeeeeeeee y . "we 63,600 68,700 72,700 76,600 82,700 89,000 88 , 800 96,200 105,800 117,200 129,900 
Note: The number of R&D scientists and engineers derived by using the arithmetic mean of the full-time-equivalent of R&D scientists and engineers employed in the Januaries of two consecutive yearse 


‘wot separately available but included in totale 
,included in the other manufacturing groupe 
SIc 
“Data not tabulated at this level 
Data not tabulated at this level 
~Included in the other electrical 
Fstimated by National Science 


prior to 1972. 
prior to 1977. 
equinment 
the Foundatione 


SOURCE: National Science Foundatione 
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Table 8-38. Total employment f R&D-performing mpanies by industry and size f company 1981-82 
[In thousands 
| 9R) SR 
a = —— - = — ee — 
Industr sic de | Companies with total emplovment of-- Companies with total employment of-- 
| i Less than 1,900 to 5,000 to | 10, 0 to | 25, 0 or | Less thar 1,000 ¢ 5,000 ¢ 10,000 ¢ 25, c 
j | Total 1,000 4,999 9,999 24,999 more Total | 1, 00 4,999 9,999 | 24,999 | more 
-——_—— — Ce + - + — ———  — + — D oes ——— + - ~~ -$-—— -— - —--—+- —— + —+— 
T AT, Te 17,21 1,411 i 1,973 | 1,791 } 3, x 5 8,73 | 16,11 1,248 1,814 +, 649 3,147 ! 5,- 
| | 
r ad and kindred Troduct Scecccceseceescesesesesseses . 20 1,298 | ~ | 15 | 178 yo} | 52 | 1,25 69 142 173 | sat | S2 
Textiles and apparelecccescescescesescesseseceseses 22,23 628 | 111 | 101 | 97 } 168 j 152 | »69 93 87 | 89 157 | 143 
umber, wood products, and furnituree ereeeee 24,25 296 | +4) 62 | 52 49 |} 88 | 274 38 | 25 ‘>| 43 | “9 
Paper and allied productseccecceces eaaeaiee % 522 | 21 | a9 | 38 | 190 | 183 512 21 | as | 37 | 193 | 8 
“hemicals and allied product Sccccccescceseceseseces 28 1,311 92 | i146 | 155 sor S20 1,274 9 144 | 144 387 $09 
Industrial hemicalSececcccececsesesscesecseseseess 281-82, 286 os 19 | 32 75 i2 393 614 19 | 3 71 113 79 
rugs and medicinesccececccceccsecessesessesessses 283 373 | 22 j 37 2 175 Re thr 22 . (4) 1 i7l (i) 
ther heal a lSecccecceeseceseeseeseseeeseseseses 284-85, 287-89 299 5 75 2 1 ‘ ee | 294 - 72 ly } ie ly 
| | — 
Petroleum refining and related industries. eeeee 29 716 | 7 | l 10 | 112 $72 7Or (*) 14 | =) 11 Sh 
Rubber tSee SCRE HEREC e ee 3 363} 58 | 61 oT.) i AS 123 14 53] 5? th | 71 118 
tone, i ° and glass prod TSeeeeeeec ee eeeeseeeee 32 405 } 58 | 5 27 i586 7 354 48 ie | 23} 72 + 
rimary Met alseccccccccesescesesecesessessesesesese 3 | 1,018 | aed 118 101 94 661 | RR6 3a 107 83 9 05 
| , | | | 
Ferrous metals and product Seccevccesseceseseseees 331-32, 3398-99 | 774 23 91 62 s) $55 i 677 2 5 | “fh 475 
Nonferrous metals and productsecceccccces eeeee 333-3 | 244 ?1 27 . j 5 106 | 209 i8 26 j 28 | lind 92 
Fabricated metal prod CSeeeeeeeeeeeeeeeeeeeeeeeees 4 551 107 121 104 | 69 | 149 515 9° 11 ! Qe 47 ] 44 
Ma LVOT Vee meee tee eee eR E EET E THEE TEES 2,077 291 31S | 20 357 913 1,885 234 278 218 | 327 6268 
ftice, mputing, and accounting machineSeccecee 357 651 8 4 | 3} 79 437 706 } 40 RI a 4 
ther machinery, except electricaleccccccccccccce 351-56, 358-59 | 1,42 263 261 147 | 278 % 1,179 203 218 | 139 242 377 
lectrical equi pme Se eee eee PPP PPP eee eee eee 146 | 2,24 j 16 21 j 151 322 i, 3% 2,144 15 290 | ied 314 1,334 
| 
Radi ind TV receiving equipmentecececcccecceseses 36 | 15‘ 1¢ 18 ’ 38 R4 146 14 18 (1) 1) 
mmunication equipment ecccccscccecceceseseseceee 346 | 798 | ue j 35 25 88 | 614 767 33 4 | 27 91 es 
Fle tr | COMPODEN Sewer eeeeeeeeeeeeeeee | 367 j 355 | ed 40 | 49 39 184 385 46 a4) o* 47 2 
ther electrical CUUL PMO eceeeeeseeeeseereeeeeee 361-64, 369 | 932 | 65 118 78 157 1S 846 58 | 101 68 (*) qi 
| | . | | ; : _ 
“otor vehicles and motor vehicles equipment. | 1 | i 183 | 2 a2 | 53 93 RH8 948 24 3 4 s 62 
ther transportatior equi pment eccccccscceseccccccce | 373-75,3 | 149 | 22 15 ‘1 * 15 chy] 21 | (ly $2 ) 
Aircraft and misstlesecccccccccccsecesesseeseseeese 372,376 949 | ll | 25 38 109 266 | 93 1s | 2° | 34 198 S65 
Professtonal and sctlentific Instrument seccccccccscce 38 R42 | 108 Re 74 76 497 | 731 94 | 8 68 73 414 
| wd | 
lentifi and mechanical measuring {nstrumentéee 381-82 Ol | 7] 4? 32 49 314 | 398 46 | 45 | c+) +) 23 
ptical, surgical, photographic, and other | | 
SUTTUMONT See eee eee eee eee eee eee eee eee esses 383-87 | 34) ae | 39 43 27 181 | 34 49 | he | a | (*)) 18 
| | | 
ther manufacturing Indust rlesecccccccescesensececes 21,27,31,39 733 | 79 119 oR 183 255 7% 73 107 9 | 17 2¢ 
>. +47 747 
\ manufacturing Indust rlesecceccccecesscosesesecese +30 rod of , Zs 28 | 104 41 wa? 189 932 vr | on | 22 Z9% a3 | 955 
l 
Not separately available but included in total, ~e general notes 
SoUK National clence Poundatior 
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Table 8-39. Ré! 


Industry and sire of company 


T SIrPrririririritttttt ttt TTT tte 
Food and kindred product jecccccccccceccecsesesesosesesseesoses 
Textiles and APPSTE leccccesecceccesseseeeseesosseesoereseeeess 


Lumber, wood products, and f 


TOL OTCe eel eeeeseceeeeeeeeeeeseee 
Paper and allied product Seccceccccccceceececeseceeceseeceseees 


Chemicals and allied product Seececccccccececececceseeseceseess 


Industrial chemical seccccccccccccecccesesecoseeces: sessesees 
Drugs and medictinescccccccccersesceseceseseseseseseeseessses 


ther hen lcalSceccccecceseceseeeeseeeeeeeeseeeeseeesesest es 


Petroleum refining and related Indust riesccceccesecccccceseees 

Rubber product Secccccccccecececeseeseseeseeeeseeeseesseeseeses 

Stone, lav, and glass product Seccccccccccocesesesosseseoeeoss 

Primary MET Al Seccccccesccesreseseeeesereseseseeeesoeseseseseese 
- 

Ferrous setal« and pTeGuct’S coccccccccecococosoooccescoooocs 


> 
Nonferrows metals and product 6 coccceccccescecoeceeeeeesesess 


Fabricated metal product sccccecccccccccececcececeseesesoeoeses 


Mac NIMETV eee seer errr sees eeeeeee eee ee eeen eee eeeeeeeeeeeeeeee® 


ffice, computing, and accounting machi nescoccccccescoeceses 


ther machinery, except clect ricalececccccccocesessceseesees 
Flectrical SQUIPMENT cocccccceceeesesseseseseeseeereneeeseseees 


Radi and TV recetving CQULIPMENT coccccccccccceseeeeseseesess 
COMMUNI CAT LON equl PMENl coenecessecerecesecceceseeeeeeeeeeses 
Flectroni COMPOMO DE Seeeee eee eee eee eee eee eee eee eee eee eeeeee 


ther electrical equl PMent cose -ceccsecseccosesessesseeeeseses 


Motor vehicles and motor vehicles equipment coccccccececeseeoes 
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NATIONAL SCIENCE FOUNDATION 
WASHING"ON DC 20550 


nsf 


OFFICE OF THE 
DIRECTOR 


Dear Respondent: 


The National Science Foundation requests the cooperation of your 
company in completing the enclosed questionnaire for the 1982 
survey of industrial research and development. 


This is the third time that an abbreviated version of this annual 
survey is being used. In 1978, the Foundation began to alternate 
between the complete survey form, which was sent to you last 
year, and a shorter version which requests companies to provide 
only selected data elements. The purpose of instituting this 
system was to reduce the reporting burden on firms, and we 
sincerely hope that this objective is being accomplished. 


Since industry accounts for approximately 70 percent of total R&D 
performance in the United States, the survey is a major source of 
information used in evaluating scientific and technological 
innovation in this country. The data obtained from the survey 
are essential in the formulation of effective public policies 
which will stimulate and strengthen industry's performance 

of research and development. In addition, we have often been 
advised that individual firms find the data valuable in 

assessing and planning their own R&D programs. 


A recent release containing key findings from last year's survey 

is enclosed. A more detailed report, providing substantial 
additional data, is expected to be available later in the spring. 
The Foundation will be pleased to send your firm a copy. Requests 
shovu'd be sent to Dr. Charles E. Falk, Director, Division of 
Science Resources Studies, Room L-602, National Science Foundation, 
Washington, D. C. 20550. 


The data obtained from the survey are collected and compiled by 
the U.S. Bureau of the Census for the National Science Foundation. 
Inquiries regarding the survey should be directed to the 


U.S. Department of Commerce, Bureau of the Census, 
Washington, D. C. 20233. 


Sincerely yours, 


Edward A. Knapp 
Director 


Enclosure 


RO-1-L2 (12-27-62) 


RD-1-L1 (1982) UNITED STATES DEPARTMENT OF COMMERCE 
(12-1-82) . * | Bureau of the Census 
is é Washington, D.C. 20233 
*args oF 


OFFICE OF THE DIRECTOR 


FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


We are enclosing your report form and file copy for the “Survey of Industrial Research 
and Development During 1982” (RD-1). We are also enclosing an instruction manual to 
assist you in completing the report and a letter from the National Science Foundation, 
which sponsors this survey, describing the importance of the survey results. 


To minimize response burden, we alternate between a “‘long” and a “short” form every 
other year. The “‘short’’ version is being used for 1982. This report form is basically 
unchanged from the 1980 version. 


Please read the instruction manual carefully, since it provides guidelines for reporting. 
We recognize that book records for particular items may not be maintained. In such cases, 
carefully prepared estimates are acceptable. 


This report is authorized by law (title 13, United States Code). Items 2A and 2B and 
columns 2 and 4 of item 5C are part of the basic statistical program of the Bureau of the 
Census for manufacturing companies, and reporting of these items is mandatory. Response 
to the remainder of the inquiries is voluntary; however, your cooperation is needed to make 
the results of the survey comprehensive and accurate. By section 9 of the same law 
(title 13), your report to the Census Bureau is confidential. It will be seen only by sworn 
Census Bureau employees and used only for statistical purposes. The law also provides that 
copies retained in your files are immune from legal process. 


Requests for copies of the resulting publication or any questions concerning this survey 
should be directed to Mr. William Starr of our Industry Division on (301) 763—5598. 
We appreciate your past cooperation in this important survey and look forward to your 
continued participation. 


Sincerely, 


lace Legunan 


BRUCE CHAPMAN 


Enclosures 
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roam RD-1 


(10-25-82) 
(Instruction Manual) 


U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS 
COLLECTING AND COMPILING AGENT FOR 


THE NATIONAL SCIENCE FOUNDATION 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH AND 
DEVELOPMENT DURING 1982 


Outline of instructions 
GENERAL Page 
Information about reporting: Additional forms ................. 002 cc ee ee eee 1 
Comnanies new to survey .... 2... 2 ee ee eee ee eee eee 1 
a rr re ee ee 1 
I OE IE ga kc oe ae eo SEER EUR EA ER EEA LEEAG Os Hi En EE A EEK ERED S ES He ONS EO RS 2 
Coverage — reported unit, period ..... 2... eee eee eee 2 
Section | — GENERAL COMPANY DATA ......... 6.006 eee 2 
Item 2 — Sales and Employment for Company .................0 0 2 2 eee eee 2 
DEFINITION OF RESEARCH AND DEVELOPMENT .......... 0.0.2 cee 2 
Section Il - RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY 
IN THE UNITED STATES ........ 611 eee eee 2 
Item 4 — Number of Research and Development Scientists and Engineers ................0 cece eee eee eee 2-3 
Cost or Receipts for Research and Development Performed Within the Company by Source of Funds ............ 3 
item 5 — Column 2, Federal... 2.2... eee ee eee eens 3-4 
Item 5 — Column 3, Company and Other, Except Federal ..... 2.2... 2 ee eee 4 
Item 5C — Funds Budgeted for 1983 ... 2... eee eee eee ees 4 
Item 6 — Research and Development by Functional Category ...... 2... 2... eee 4 
Section Ili - REPORTING OF RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE OF 
COMPANY WITH COMPANY FUNDS ....... 0.006 nee 4 
Item 7 — Total Company Funds Spent for Research and Development Activities Performed by Foreign 
Affiliates Outside the United States .... 2... 00 eee eee 4 


GENERAL 


information About Reporting: Additional Forms — 
Reporting on this form may require that companies 
resort to the use of estimates in answering some of the 
questions. We are satisfied, however, that the 
comparability of data among companies with research 
and development programs is sufficient to develop 
meaningful totals and nmieasures of changes from year 
to year. 


If you require additional copies of the form, write to the 
Bureau of the Census, 1201 East Tenth Street, 
Jeffersonville, Indiana 471232. If you have any 
questions regarding reporting on this form, write to the 
Bureau of the Census, ATTN: Industry Division, 
Washington, D.C. 20233, or call Area Code (301) 
763—5598. 


Companies Reporting in Survey for the First Time — 
Companies not reporting in 1981 survey should fill in 
the figures for both years. If the company had no 


expenditures for research and development, complete 
only ‘‘item 2."’ Enter ‘‘No R&D” in the space for 
remarks on page 2 of the form. sign and return the 
form. 


Figures for Earlier Years are Preposted on the 
Form — If your company reported on form RD-1 for 
1981, certain figures from that form have been copied 
tu the present form. Please describe in the ‘’Remarks’’ 
section (page 2 of the form) the reasons for any 
substantial increases or decreases in the 1982 figures 
entered on this form when compared to corresponding 
1981 figures. Examples of such reasons are new 
government contracts, acquisitions and disposals, 
revised accounting method, etc. If you acquired or 
disposed of a unit performing an important amount of 
research and development during the 2-year period, 
please identify the unit in remarks, and give the total 
amount of research and development accounted for by 
such unit. 


GENERAL — Continued 


Revision of Earlier Year Figures — The 1981 figures 
should be revised if necessary to assure comparability 
with 1982 data. Please explain in remarks, any 
significant change in the 1981 figures. If your company 
did not report fer 1981 or no entries have been entered 
in the 1981 column, fill in the figures for both years. 


Report for Your Entire Company — Research and 
development activities for your entire domestic 
company should be reported, including all subsidiaries 
and divisions of the company. If you desire to have 
subsidiaries report separately, please write to the 
Bureau of the Census and list your subsidiaries. 


Period Covered by Report — The figures reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable for all items 
except employment, provided your fiscal year ends 
between September and March. Please report 
employment figures (items 2B and 4) for the period 
identified in each of the items mentioned. 


Section | — GENERAL COMPANY DATA 


tem 2 — Sales and Employment for Company — In 
item 2A, report the net sales and receipts of this 
company and its subsidiaries to customers outside the 
company. (Exclude domestic intra-company transfers 
and sales by foreign subsidiaries, however, include 
transfers to such foreign subsidiaries; and export sales 
to foreign companies.) The reported figures should 
represent value f.o.b. plant after discounts and 
allowances and should not include freight charges; 
excise taxes should be excluded. In item 2B report the 
number of persons employed at the company in all 
activities in the 50 States and the District of Columbia 
during the pay period which includes the 12th of March 
1981 and 1982. This figure would be the same as that 
shown by the company in item 3 of Treasury Form 941, 
if the company filed one form 941 for the entire 
company. 


DEFINITION OF RESEARCH AND 
DEVELOPMENT 


Research and development includes basic and applied 
research in the sciences and in engineering, and design 
and deveiopment of prototype products and processes. 
For the purposes of this questionnaire, research and 
development includes activities carried on by persons 
trained, either formally or by experience, in the physical 
sciences including related engineering, and the 
biological sciences including medicine but excluding 
psychology, if the purpose of such activity is to do one 
or more of the following things: 


1. Pursue a planned search for new knowledge, 
whether or not the search has reference to a specific 
application. 


2. Apply existing knowledge to problems involved in 
the creation of a new product or process, including 
work required to evaluate possible uses. 


3. Apply existing knowledge to problems involved in 
the improvement of a present product or process. 


Research and development includes the activities 
described above wheiher assigned to separate research 
and development organizational units of the company 
or Carried on by company laboratories and technical 
groups not part of aresearch and development 
organization. We recognize that the reporting activities 
of such latter groups will require the use of estimates 
for some of the questions. 


Activities to be Excluded From Research and 
Development — Research and development for 
purposes of this survey does not include quality 
control, routine product testing, market research, sales 
promotion, sales service, research in the social 
sciences or psychology, or other nontechnological 
activities or technical services. 


More specifically, exclude from research and 
development such nontechnological activities as 
market research, including statistical surveys of 
product acceptance, estimates of market size, and 
studies of channels of distribution; market 
development, including the sale of either old or new 
products to obtain acceptance of them in new outlets; 
economic research and other research in the social 
sciences; and legal work in connection with patent 
applications and litigation and the sale or licensiing of 
patents. 


Also exclude from research and development such 
technical services as: quality and quantity control tests 
and analyses, troubleshooting in connection with 
breakdowns in full-scale production, including related 
analytical work; technical plant sanitation control; work 
required for minor adaptations of a specific product to 
meet the requirements of a specific customer, including 
installation and servicing in a customer's plant; 
engineering and other technical service furnished ‘n 
accordance with agreements to licensees outside the 
company; aid furnished by the research and 
development organization to manufacturing divisions 
to enable them to operate in accordance with 
previously determined formulas, standard practice 
instructions, or finished product specifications; aid 
furnished to develop advertising programs and to 
promote or demonstrate new products or processes, 
including the cost of material furnished for trial or 
demonstration; assistance in preparation of speeches 
and publications for persons not engaged in research 
and development; and experimental work performed at 
the request of the patent division io provide information 
needed during the prosecution of a patent litigation. 


Section I! — RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY, IN THE 
UNITED STATES 


item 4 — Research and Development Scientists 
and Engineers — Scientists and engineers for this 
survey are defined as all persons engaged in scientific 
or engy:neering work at a level which requires a 
knowledge of physical or life sciences or engineering or 
mathematics, equivalent at least to that acquired 
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through completion of a four-year college course with a 
major in these fields, regardiess of whether they held a 
college degree in the field. 


As in the past, the figure on R&D scientists and 
engineers will be obtained primarily from two sources: 


1. Records on the number of scientists and engineers 
assigned to research and development. This source is 
satisfactory so long as the scientists and engineers of 
the unit are assigned to research and development on a 
full-time basis (i.e, no more than 5 percent of their time 
is spent on nonresearch and development). For 
example, for company laboratories performing only 
research and development, report the number of 
scientists ana engineers on the rolls in January. For 
other units, use source 2. 


2. Figures on the proportion of total work time of 
scientists and engineers that is devoted to research and 
development. For example, if the engineering 
department of a manufacturing plant had 60 scientists 
and engineers in January 1982 and one-fourth of the 
scientists’ and engineers’ time during that month was 
charged to research and development projects, the 
figure for the number of research and development 
scientisis and engineers included for that unit would 

be 15. 


Cost or Receipts for Research and Development 
Performed Within the Company by Source of 
Funds — Include all costs incurred to support research 
and development, exciusive of capital expenditures, 
but including depreciation and overhead. If you perforrn 
research and development for others on contract, 
include the totai charged for the work performed, 
including profit. 


The relevant costs usually include but are not limited to 
the elements listed below: 


1. Wages, salaries, and related costs. Material and 
supplies consumed (or purchased, if consumption 
figures are not available); utilities, such as telephone, 
telegraph, electricity, water, gas, and fuel; books and 
perioacals; travel and entertainment costs and 
pro'essicnal dues. 


2. Property taxes and other taxes (except income 
taxes) incurred on account of the research and 
development organization or on the facilities which the 
research and development organization uses. Insurance 
expense. Maintenance and repair, cluding the 
maintenance of buildings and grou.1ds, depreciation on 
buildings, equipment, and vehicles; or rentals, if any 
facilities are leased. 


3. Company overhead. Estimate a fair share of the 
cost of any functions which support research and 
development activities. The basis and method of 
estimating overhead costs will depend upon company 
practice. The impo;tant point is to be sure that all 
companies include an allowance for overhead. Items 
normally covered in overhead include the following: 


Personnel, including persennel, medical and safety 
departments, and employee or industrial relations 


department; accounting control and fiscal (Treasurer's 
office); procurernent and inventory, including 
purchasing, receiving, inspection, storage, 
transportation, control, and issue of materials and 
supplies; other services, including legal, public 
relations, shopwork, analytical work, plant protection, 
rearrangement of facilities, drafting, printing, 
duplicating, transportation of material and personnel, 
maintenance of motor vehicles, messenger service, 
stenographic service, and photography; salaries and 
related costs of research executives not on the payroll 
of the research and development organization. 


Do not net your research and development 
expenditures by the amount of royalties received from 
either noncompany organizations or company units; or 
the credits received for research and development 
work charged or ‘‘sold’’ to other departments or 
divisions of reporting company or to outside 
organizations. 


Types of Expense to be Excluded From Research 
and Development Costs — Exclude from the cost of 
research and development performed within the 
company the cost of research and development carried 
on for the company by noncompany research and 
development organizations of any kind; or fellowships, 
grants, and gifts to promote research and development 
or the study of the sciences and engineering. That part 
of company-held research and development contracts 
subcontracted to research and development 
organizations outside reporting company. All work that 
was done for your laboratories and other technical 
units by noncompany organizations which are not 
research and development organizations (for example, 
model construction dy a noncompany model shop) is to 
be considered as a purchase of equipment, material, or 
supplies for the company research organization rather 
than as subcontracted research and development. 


Also exclude capital expenditures, royalties paid, 
patent expense, income taxes, or interest. Income from 
sale of products manufactured in the research and 
development organization if these were sold to bona 
fide customers 


item 5 — Research and Development Performed 
Within the Company by Source of Funds 


This item provides separate columns for reporting in 
1982 the costs of research and development in Federal 
contracts and subcontracts, and Company and Other 
research and development. Definitions of ‘‘Federal,’’ 
and of ‘‘Company and Other”’ are provided below. 


Source of Funds — A separate column in item 5 is 
provided for each of the following: 


item 5, Colurmn 2 — Federal — Include the cost of 
work done on research and development contracts or 
subcontracts, and research and development portions 
of procurement contracts and subcontracts during the 
year. 


Do not include here, or elsewhere in the report, research 
and development contracts and the portions of 
procurement contracts that you subcontracted to other 
research and development organizations. To do so 
would cause duplication in the statistical totals derived 
from these reports. 


item 5, Column 3 — Co..pany and Other — Include 
the cost of all company-sponsored research and 
development performed within the company. Research 
and development is performed by a few manufacturing 
companies for other non-Federal organizations. Such 
research and deveiopment should be included in this 
column. 


In item 5C, report the expected or estimated cost of 
company-sponsored research and development 
that will be performed within the company during 
1983. 


item 6 — Research and Development by Functional 
Category 


Energy Research and Development — Include all 
R&D spending whose purpose is to increase energy 
resources or Capabilities, including the development of 
energy equipment. Some R&D spending is for joint or 
multiple purposes. In these instances, estimate and 
report the portion of cost incurred due to the energy 
purpose. Energy R&D can include costs of R&D projects 
(both product and process) on exploration, extraction, 
transportation, processing, storage, generation 
(including conversion), distribution, conservation, etc., 
of present, new, or improved forms of energy Record 
energy R&D spending according to type of energy. 


“All other energy”’ includes areas such as geothermal, 
solar, conservation and utilization, wind, waste, 
hydroelectric, etc. Also include in this category, /C), the 
development of energy equipment which cannot be 
readily classified in A and B. If the energy source is 
waste or any other area with pollution abatement 
aspects, consider carefully whether one of the purposes 
of the project is pollution abatement. 


In a limited number of cases, the separation of joint 
(multiple) costs which is encouraged in the preceding 
paragraph may not be feasible. In this circumstance, 
include total project cost if the primary purpose of a 
project is energy R&D; do not include any of project cost 
if the primary purpose of the project is other than energy 
R&D. 


Pollution Abatement Research and Development — 
Pollution abatement R&D spending for the purpose of 
reducing or eliminating the emission of pollutants. As 
used here, abatement includes prevention, treatment, 
or recycling; pollution refers to the emission of 
poliutants to the outside of a firm’s (or household's) 


property or activities. Do not include R&D spending to 
contribute to environmental aesthetics, to increase 
equipment durability in corrosive environments, to 
conserve energy (include as energy R&D) and natural 
resources, or to increase employee comfort, safety, 
and health. 


There can be two types of pollution abatement R&D 
spending. In some cases, the only purpose of the R&D 
spending is pollution abatement. Examples are 
spending on projects to improve or design alternatives 
to electrostatic precipitators, wet scrubber systems, 
waste treatment systems. effluent monitoring devices, 
etc. In such cases, include the total expenditures on the 
R&D project. In other cases, pollution abatement is one 
of several purposes. Examples are spending on projects 
to improve production processes or products and 
simultaneously reduce the emission of pollutants. 
Pollution abatement purposes could also be combined 
with other types of environmental control purposes 
such as energy conservation or employee safety and 
health. In all these instances, estimate and report only 
the portion of cost incurred due to the pollution 
abatement purpose. 


In a iimited number of cases, the separation of joint 
(multiple) costs which is encouraged in the preceding 
paragraph may not be feasible. In this circumstance, do 
not include any of project cost unless the primary 
purpose of the project is pollution abatement. When the 
primary purpose is pollution abatement, include the 
total project cost in your answer. 


Do not include any of project cost as being for pollution 
abatement if expected pollution abatement benefits are 
incidental. Incidental benefits are those obtained at no 
extra cost. 


Section Ili — RESEARCH AND DEVELOPMENT 
PERFORMED OUTSIDE THE COMPANY — (R&D 
not included in item 5) 


item 7 — Total Company Funds Spent for Research 
and Development Activities Performed by Foreign 
Affiliates Outside the United States — Report the 
amount of research and development financed by the 
U.S. parent or its foreign affiliates performed in R&D 
laboratories, branch plants, divisions, and subsidiaries 
located outside the United States. 


This item excludes R&D activities performed in foreign 
affiliates financed by foreign governments or other 
outside organizations. 


NOTE: Foreign affiliates are those outside the 50 States 
or the District of Columbia. 
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DUE DATE: 60 DAYS AFTER RECEIPT OF FORM O.M.B. No. 3145-0027: Approval Expires July 31, 1984 


vous, RD.) NOTICE - Your report to the Census Bureau is confidential by law (title 13, US. 
(11-18-82) Code). it may be seen only by sworn Census employees and may be used only for 
Statistical purposes. The law also provides that copies retained in your files are 
b from legal process. 


U.S. DEPARTMENT OF COMMERCE 
BUREAy 2F THE CENSUS 
COLLECTING AND COMPILING AGENT FOR 


THE NATIONAL SCIENCE FOUNDATION 


Item 1 — NAME AND ADDRESS OF COMPANY — Please correct | S'0UP_| Survey 


any error in name and address including Z'P code 4 4001 


SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1982 


Bureau of the Census 
RETURN TO 1201 East Tenth Street 
Jeffersonville, indiana 47132 


Name of person who supplied 1981 data 


NOTE: Data supplied in items 2A and 2B and in 
item 5A, columns 2 and 4, for 1982 on this form, 


will satisfy the mandatory reporting requirement 
of Census Form MA-121 (title 13, U.S. Code). Al- PLEASE RETURN THIS COPY 
t h you are not required to complete the other "T 
—— your cooperation on these voluntary items CENSUS iG e 3 Ki u is 
is needed to make the results of this survey USE 
comprehensive, accurate, and timely. ONLY 
GENERAL INSTRUCTIONS 
e Please complete and return this form in the envelope e Enter ‘‘None’’ where appropriate rather than leaving a 
provided within 60 days. Retain the file copy for blank space. 


your records. This report should cover your entire 
company, including all subsidiaries and affiliates, unless © Reasonably accurate estimates are acceptable. 
otherwise designated. e Be sure 198] and 1982 figures are comparable. 


PLEASE READ ENCLOSED INSTRUCTIONS BEFORE COMPLETING THIS FORM 


Item 2 — DOMESTIC SALES, RECEIPTS, AND EMPLOYMENT FOR COMPANY cT1 U 2 


A. Domestic net sales and receipts of this company (Thousands of dollars) 2001 $ $ 


B. Total domestic company employment in all activities during the pay period 
which includes the 12th of March 1981 and 1982. 2002 


Item 3 — RESEARCH AND DEVELOPMENT EXPENDITURES 


Are research and development expenditures for entire domestic conga, - 
including subsidiaries and affilliates, reported on this form? . . [| Yes __ |No — Please explain in remarks 
or on transmittal letter 


item 4 — NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND ENGINEERS 1 2 
(See instruction Manual, 3) CT2 Jonuery sonaary 
page 1982 1983 
TOTAL > | 3099 
> item 5 — COST OR RECEIPTS FOR REASERCH AND Thousands of dollars 
DEVELOPMENT PERFORMED WITHIN THE 1981 1982 
COMPANY BY SOU F FUNDS 
CT2 uo 2 c lg 4 
ompany and TOTAL 
TOTAL i 2 other funds — (Sum of Go 


except Federal columns 2 and 3) 


A. TOTALS — | 3599 | $ $ $ $ 


8. 1981 TOTALS >is $ 


$ 
cT1 J, 
C. Company and other funds, except Federal, budgeted for the year 1983 > | 3800 | $ ZGfhyr 


Please continue on reverse side 
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oe ae ee ee a 


¥ ,F . 
clude R&D financed b 


Item 6 — RESEARCH AND DEVELOPMENT BY FUNCTIONAL CATEGORY (Of the tota! reported in item SA, COSTS OR RECEIPTS 
FOR RESEARCH AND DEYELOPMENT, columns 2 and 4, report the following functional categories.) 
ENERGY RESEARCH AND DEVELOPMENT Thousands of dollars 
include the project cost or portion of project 
cost incurred for the purpose of increasing _ 1981 1982 1983 
energy resources or capabilities. Include 
cost by type of energy. 2 L3_ 4 5 
, _ Federal! Total a Federal Total Ke 9 Total 
it *“*“None,”’ please mark (X).... . . 80996 funds tuads funds funds er 
A. Total nuclear solo {$ $ $ $ $ 
B. Total fossi! fuels 8020 
C. Al! other energy 806C 
D. TOTAL of A through C — p>} 8099 |$ $ $ $ $ 
POLLUTION ABATEMENT RESEARCH AND Thousands of doliars 
DEVELOPMENT — Include the project cost or 
portion of the project cost incurred for the purpose 1981 1982 1983 
of designing pollution abatement products or product - 
characteristics or of designing pollution abatement | CT2 i 2 13) [4 Ls 
features into processes. Include cost by form of Total 
pollution to be abated. Federal Total Federal Total projected 
7 funds funds funds funds onete 
it **None,’’ please mark (X). ... [ }81996 
TOTAL ——p-| 8199 |$ $ $ $ $ 


item 7 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT Thousands of dollars 
ACTIVITIES PERFORMED BY FOREIGN AFFILIATES OUTSIDE THE CT2 ' 
UNITED STATES 1961 1 | 1982 2 
it “‘None,”’ please mark (X) .{ ] 11603 
1160 |$ $ 
Remarks — Attach additional sheet if necessary 
Name of person to contact regarding this report Address — Number and street, city, State, Z/P code Telephone 
Area code | Number Extension 


Period covered by this report 
| | Calendar year 


From — Month/day/ year 
[| | Fiscal year — Specify ——» | 
LL 


ole 


'To — Month/day/ year 


CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions. 


Name of company 


Address — Number and street, city, State, Z/P code 


Signature of authorized official 


Title 


Date 


FORM RD-1 (11-18-82) 


O.™.B. No. 3145-0027 Approve! Expires July 31. 1984 


DUE DATE: 15 DAYS AFTER RECEIPT OF FORM 
rorw MA-121 NOTICE - Response to this inquiry 1S requmed by law (ttle 13, U.S. Code, 
geri sections 131, 182, 224. and 225). By section 9 of the same law, your report 
to the Census Bureau is confidential. it may be seen only by sworn Census 
U.S. DEPARTMENT OF COMMERCE employees and may be used only for stat«stical purposes: The law also provides 
BUREAU OF THE CENSUS that Copies retained in your files are immune from legal process. 
(Please correct any error in name and address including’ Z!P code) | Group |Surve 


4 9901 


COMPANY SUMMARY OF 
RESEARCH AND DEVELOPMENT 


1982 


Bureau of the Census 


ATTN: Industry Division 
Washington, D. 20233 


Please complete and return this form in the 
return envelope not later than !5 days after 
you receive it. Companies with no research 
and development expenditures should so state 


in the “‘Remarks’’ section, fill in items ta PLEASE RETURN THIS COPY 


and Ib, sign, and return the form. 


PLEASE READ INSTRUCTIONS ON REVERSE SIDE BEFORE COMPLETING YOUR REPORT 
Item | - SALES AND EMPLOYMENT FOR COMPANY C.T.1 | (Thousands of dollars) 


a. Net sales and receipts of this company and its subsidiaries during | 982 2001 i$ 
b. Number of employees in this company in all activities in 
the 50 States and the District of Columbia during the pay 
period which includes the | 2th of March 1982 2002 


(Number) 


1982 
(Thousands of dollars) 


C.T.2 | 2 3 
Federer 4, company [2] roran [3 
item 2 — COST OR RECEIPTS FOR RESEARCH ‘unds except Federal icolumns | and 2) 
AND DEVELOPMENT PERFORMED WITHIN 
THE COMPANY DURING 1982 3599 |$ $ $ 


Remarks 


Adoress (Number and street, city, State, Z/P code) |Telephone (Area code, 


Name of person to contact regarding this report 
number, and extension) 


CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions. 
Address (Number and street, city, State, Z/P code) 


Name of company 


Signature of authorized official Title | Date 


> GENERAL INSTRUCTIONS 


A report should be filed by each company receiving 
a copy of this form. If your company does not con- 
duct research and development, so state in remarks, 
fill in items la and Ib, sign, and return the form. 
if you have questions regarding reporting problems 
on this form, please write to the Bureau of the 
Census, industry Division, Washington, D.C. 20233. 


Report for your entire company — Research and 
development activities for your entire domestic 
company should be reported. 


Period covered ly report — The cost figure reported 
should cover the calendar year if at al! possible. 
However, fiscal year data are acceptable, provided 
your fiscal year ends between September and March. 


> DEFINITION OF RESEARCH AND DEVELOPMENT 


Research-development includes basic and applied 
research inthe sciences (including medicine) and in 
engineering, and design and development of proto- 
types, products, and processes. It does not include 
quality control, routine product testing, market 
research, sales promotion, sales service, research 
in the social sciences or psychology, or other 
nontechnological activities or technical services. 


> SPECIFIC INSTRUCTIONS BY ITEM 


item 1 -- Sales and Employment for Compony. in 
item la, report the net billings of this company 
and its subsidiaries to customers outside the 
company. (Exclude domestic intra-company trans- 
fers and sales by foreign subsidiaries. include 
the transfers to such foreign subsidiaries, how- 
ever.) in item Ib, report the number of persons 
employed by the company in al! activities in the 
50 States and the District of Columbia during the 
pay period which includes the 12th of March !982. 


This figure would be the same as that shown by 
the company in item | of Treasury Form 941, if the 
company filed one form 94! for the entire company. 


Item 2-— Show al! costs incurred within the company 
for wages and salaries, direct material costs, 
services and supporting costs, and an appropriate 
share of company overhead to conduct research and 
development activities. 


Under Federal funds, include research and develop- 
ment in procurement as well as research and 
development contracts and research and develop- 
ment subcontracts. Exclude research and develop- 
ment subcontracted to others. 


Remarks (Continued) 


FORM MA.~121 (1) -' 7-82 
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other science resources publications 


Highlights 


R&D Funds 


Non-Federal Fund 
ing tor Academic R&D 
Activities Increased 
at a Faster Pace than 
Federal Funding 
in Fiscal Year 1982 


Federal Academic 
Obligations Increased 
Increased by 13% in 
1982, 5% in Real 
Dollars 


S/E Personnel 


Science and Engi- 
neering Employment 
in Academia Grew 
3% in 1483 


( raduate S ence 
Engineering Enroll- 
ment Grew 3%) in 1983 


One-tourth otf Aca 
demic Research Equip 
ment Classitied Ob 


solet 


1982 Doctorate Pro 
duction Stable in Sci 
ence and Engineering 
Fields, But Down in 
iM tthema 


tics Education 


Sx ICT A 


NSF No 
Science Resources Studies 


84-307 


84-305 


84-317 


84-313 


83-830 


NSE No 


No Change in Science 
and Engineering Stu 
dent Quality Seen by 
00% of Academic Ot 
ticials: At Least 25 
Perceive Improve 


ment 


Growth in Neurosci 
ence May be Leveling 
Ott 


Detailed Statistical 
R&D Funds 


Academic Science 

Engineering. R&D 
Funds, Fiscal Year 
1982 


S/E Personnel 


U.S. Scientists and 
Engineers: 1982 


C harateristics of Recent 
Science/ Engineering 


(sraduates: 1982 


Academic Science 
Engineering: Scientists 
and Engineers 
January 1983 


Academic Science 
Engineering: Graduate 
Enrollment and Sup- 
port, Fall 1982 


Science and Engi 
neering Doctorates 
1900-82 


83-322 


Tables 


84-308 


84-321 


84-309 


84-300 


Zz 
aw 
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Seal, 


Price 


Reports 
R&D Funds 


Federal Support to 
Universities, Colleges 
and Selected Non 
protit Institutions 


Fiscal Year 1982 


S/E Personnel 


Projected Response ot 
the Science, Engi 
neering, and Techni 
cal Labor Market to 
Detense and Non 
detense Needs: 1982 


Sy 


‘ 


Women and Minori 
ties in Science and 
Engineering 


Composite 


Academic Science 
Engineering: 1972 
83. R&D Funds, Fed 
eral Support, Scien 
tists and Engineers, 
Graduate Enrollment 
and Support 


A Guide to NSF Sci 
ence/ Engineering Re 
sources Data 


Science and Technol 
OV Data Book 


NS} No 


84-315 


84-304 


84-300 


84-322 


84-301 


83-318 


Price 


